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Tne  purpose  of  toe  Army  Ajrsnace  Control  prooram  of  {.valuation  was  to  evaluate  Arm- 
doctrine,  rmocedurn,  (  and  oroani  da  t  ir  n  for  control  I  in'-  airspace  and  to  identify 
materiel  needed  to  imnlement  t‘<  system.  The  orooram  of  evaluation  was  conducted 
as  four  separate,  but  i nterrel ated ,  activities  which  overlapped  in  time:  A  backqrourv 
and  materiel  review;  a  two-sided,  computer  assisted,  time  step  war  game;  a  one-sided, 
computer  assisted,  command  post  exercire;  and  a  dav-lonq  conference  of  general 
officers  representinq  the  Combat  Armr  Centers,  United  States  Army  Combat  Developments 
Command,  and  Headquarters ,  ,‘'ASSTfR. 
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EXfCUTIVE  SIMMARY 


1.  Author  I  ty .  Authority  tor  th«  program  of  evaluation  was  letter, 
DAFD-DClJ,  DA,  Office  of  the  Assistant  Chief  of  StaM  for  Force  Develop¬ 
ment,  19  Juno  1972,  subject:  Program  of  Evaluation  (POE)  Army  Airspace 
Control . 

2.  Purpose.  The  purpose  of  the  Army  airspace  control  proqram  of 
evaluation  was  to  evaluate  Army  doctrine,  procedures,  and  organization 
for  controlling  airspace  and  to  Identity  materiel  needed  to  implement 
the  svstem. 

5.  Program  Object i ves .  The  overall  program  objectives,  as  found  in 
the  approved  POF ,  are  listed  below: 

a.  Objective  I.  To  examine  available  airsnace  control  doctrine, 
oroani zatlon,  materiel,  and  procedures  as  a  basis  for  developing  a 
proposed  Army  airspace  control  system  for  experimentation. 

b.  Objective  2.  To  propose  airspace  control  doctrine,  organization, 
and  procedures  for  experimentation  and  to  Identity  supporting  materiel. 

c.  Objective  3.  To  evaluate  and  refine  the  test  doctrine,  organi¬ 
zation,  and  procedures  to.*  application  In  battalion,  brigade,  division, 
and,  time  permitting,  corps. 

d.  Objective  4.  To  recommend  an  Army  airspace  control  system  tor 
validation  by  Army  field  evaluation. 

4.  Program  Description.  The  program  of  evaluation  was  conducted  as  fojr 
separate,  but  Interrelated,  activities  which  overlapped  in  time.  The 
activities  were  conducted  durina  the  period  19  June  1972  through  2  February 
1973. 


a.  A  background  and  materiel  review  was  conducted  by  researching 
manuals,  documents,  and  test  reports.  This  review  determined  past 
experimentation  in  the  area,  available  eguipment,  and  proposed  equip¬ 
ment  which  could  be  used  to  operate  an  airspace  control  system. 

b.  A  two-sided,  partial  knowledge,  computer  assisted,  time- 
step  war  game  was  conducted.  Experts  from  all  of  the  combat  arms 
service  schools  and  the  Air  Force  were  used  as  players  and  evaluators. 
The  war  game  defined  the  extent  of  airspace  usage  in  a  mid-intensity 
environment  and  evaluated  Existing  and  proposed  Army  doctrine. 


Para  4,  Program  Description  (cont) 

The  war  game  laid  the  groundwork  for  the  more  dotal  led  tossing  which 
took  place  during  the  command  post  exorcise. 

(I)  The  measurement  used  to  determine  the  intensity  of  the  airspace 
control  problem  was  the  number  of  potential  Incidents  of  interference 
which  occurred  In  the  various  designated  areas. 

< 2 )  The  computer  was  used  to  construct  simplified  volumes  of  air¬ 
space  for  all  aircraft  and  firing  unit  pro|ectiles;  then  It  was  used 
to  screen  these  volumes  for  all  possible  combinations  of  intersections. 

Any  such  Incident  was  recorded  and,  henceforth,  labeled  as  a  potential 
incident  of  interference. 

c.  A  command  post  exercise  (CPX)  was  used  to  experiment  with,  and 
modify,  the  airspace  control  systems  which  wore  designed  as  a  result  of 
the  war  game.  The  CPX  examined  the  effectiveness  of  recommended  airspace 
control  systems  by  evaluating  the  timeliness  of  the  combat  support  which 
was  provided  to  the  maneuver  commander  and  by  evaluating  the  afficiency 
of  the  systems  in  preventing  incidents  of  interference. 

(1)  The  experiment  vehicle  war  a  realtime,  mid-intensity,  division- 
level,  command  post  exercise  which  used  various  tactical  situations. 

(2)  Each  system  was  evaluated  tor  approximately  5  hours.  Six 
different  tactical  situations  were  used  durlnq  the  CPX.  The  tactical 
situations  were  delay,  day  defense,  night  counterattack,  day  attack, 
exploitation,  and  airmobile  operations.  Light  different  airspace 
control  systems  were  evaluated. 

(3)  An  airspace  control  system  was  determined  to  be  effective  if 
it  minimized  both  delays  in  combat  support  and  potential  incidents  of 
interference. 

d.  A  dav-lonq  conference  of  qeneral  officers  was  conducted.  The 
combat  arms  centers,  United  States  Army  Combat  Developments  Command,  and 
Headquarters,  Modern  Army  Selected  Systems,  Test,  Evaluation,  and  Review 
(MASSTER)  were  represented.  The  conference  provided  a  forum  for  the 
discussion  of  the  basic  issues  involved  in  airspace  control  and  alternative 
solutions  to  the  problems. 

5.  Findings. 

a.  The  Army  airspace  control  procedures  outlined  in  TT-44-I0-I, 

Army  Airspace  Coordination  Techninues,  dated  November  1971,  effectively 
prevented  83  percent  of  the  potential  incidents  of  interference 
identified  In  the  war  game.  The  problem  areas  were  interferences 
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Involvino  Air  Force  aircraft  with  field  artillery  and  mortars, 

Air  Force  aircraft  with  Army  aircraft,  Air  Force  aircraft  with  air 
defonse  artillery,  and  Army  aircraft  with  air  defense  artillery. 

b.  The  incidents  Invo/vlnq  air  defense  artillery  occurred  because 
friendly  aircraft  were  mistakenly  identified  as  hostile  and  were  engaged 
by  friendly  air  defense  fire  units. 

c.  Ourlnq  the  CPX,  aircraft  were  provided  a  recommended  minimum  risk 
route  to  reduce  the  probability  of  being  involved  !n  a  potential  incident 
of  interference.  There  were  397  recommended  minimum  risk  routes  provided 
to  Air  Force  aircraft.  There  were  128  potential  incidents  of  interference 
between  Air  Force  aircraft  and  field  artillery  and  mortars.  Of  these 
incidents,  only  II  occurred  when  the  aircraft  were  travel  lino  on 
recommended  minimum  risk  routes.  There  were  39  Air  Force  and  Army 
aviation  potential  incidents  of  Interference  durinq  the  eiqht  runs  of 

the  CPX. 


d.  There  was  no  direct  correlation  between  the  number  of  aircraft 
flights  which  travel  led  without  tho  friendly  air  defense  artillery  units 
belnq  alerted  and  the  number  of  potential  incidents  with  air  defense 
units.  The  correlation  did  exist  for  the  air  defense  units  which  were 
located  inside  brigade  areas  from  which  alerts  were  transmitted.  The 
CPX  uncovered  the  phenomenon  of  the  air  defense  crossover  for  aircraft 
flights  which  passed  near  unit  boundaries. 

e.  The  airspace  control  sections  in  the  brlqade  and  division 
headquarters  were  unable  to  effect  all  of  the  required  coordination  and 
communication  during  six  of  the  CPX  runs.  The  problems  were  created  by 
inadequate  numbers  of  personnel  and  an  insufficient  amount  of  equipment. 

f.  There  were  communication  problems  encountered  between  the 

Air  Force  and  the  Army  concerning  recommended  minimum  risk  routes  until 
the  Army  adopted  a  plotting  system  similar  to  that  used  by  the  Air  Force. 
The  Army's  use  of  a  tactical  air  navigation-type  system  simplified 
the  communications.  Confusion  dealing  with  terminology  was  reduced 
by  conducting  integrated  training  of  Air  Force  and  Army  radio 
operators. 

g.  No  potential  Incidents  occurred  above  10,000  feet. 

h.  During  the  CPX,  the  probability  of  incidents  involving  Air  Force 
and  Army  aircraft  was  minimized  by  routine  coordination  between  Air  Force 
and  Army  personnel. 
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6.  Conclusions. 


a.  There  Is  no  requirement  for  the  arm y  to  prescribe  headlnns  and 
altitudes  or  other  restrictions  on  Air  Force  aircraft  flying  over  the 
battle  area.  In  other  words,  the  e  Is  no  requirement  for  the  Army  to 
requlato  Air  Force  air  traffic. 

b.  An  airspace  control  system  Is  required  for  coordination  of 

use  of  airsoace  over  a  division.  This  system  Is  needed  to  reduce  risks 
and  hazards  to  Air  Force  and  Army  aircraft.  Additional  personnel  and 
equipment  are  required  to  implement  the  system. 

c.  To  educe  confusion  In  coordination  of  ai  rsnace  activities,  Army 
and  Air  Force  personnel  require  similar  train! no  In  techniques  and  termi- 
noloqy.  A  common  Air  Force  and  Army  plottlnq  system  is  required. 

d.  Utilization  of  a  minimum  risk  route  reduces  the  hazard  for  Air 
Force  aircraft  transitinq  the  division  area. 

e.  Results  of  the  CPX  dealinq  with  forward  area  air  defense  artillery 
weapons  employment  Indicated  a  potential  hazard  to  Army  and  Air  Force 
aircraft  because  of  mi s i dent I fi cation  and  enoaqement  by  CHAPARRAL,  Vulcan, 
and  Redeye  weapons  crews.  The  hazard  Is  alleviated  when  the  likelihood 

of  misl  denti f I  cat ion  and  enqaqement  Is  reduced.  Possible  methods  of 
achievinq  this  are: 

(1)  Alerting  air  defense  artillery  units  concerning  fliqhts  of 
friendly  aircraft.  This  would  require  radio  nets  between  Army  units  and 
Air  Force  air  traffic  control  facilities.  Information  from  this  net 
would  be  used  as  Input  to  sn  Army  air  defense  alert  net. 

(2)  Placing  core  stringent  controls  and  rules  of  engagement  on 
forward  area  air  defense  artillery  weapons.  This  would  decrease  the 
hazard  to  friendly  drcraft  and  would  cause  some  degradation  in 
effectiveness  against  enemy  aircraft.  Currently,  the  normal  weapons 
control  status  is  weapons  ticht.  ffeapons  hold  is  a  more  strinoent  weapons 
control  status. 

(3)  A  combination  of  the  above;  l.e.,  alert  OfAPARRAl  and  Vulcan 
crews  to  Air  Force  aircraft  and  larqe  Army  aircraft  fliqhts,  and,  at  the 
same  time,  place  the  Redeye  on  a  weapons  hold  weapons  control  status. 

f.  Air  Force  aircraft  flyinq  throuqh  areas  of  Intense  field 
artillery  and  mortar  firing  encountered  numerous  potential  incidents  of 
Interference  with  projectiles.  Tee  number  of  potential  incidents  was 
siqni f Icantly  reduced  when  the  aircraft  flew  on  a  reconmended  minimum 
risk  route.  Minimum  risk  routes  wers  planned  through  areas  of  little  or 


4 


Para  6,  Conclusions  (cont) 

no  field  artillery  end  mortar  activity.  To  permit  proper  determination 
of  recommended  routes,  the  artillery  fire  support  officer  at  brlqade 
headquarters  requires  information  concerning  all  field  artillery  activities 
within  and  over  the  brlqade  area. 

q.  Friendly  aircraft  flying  near  unit  boundaries  are  subjected 
to  mi  si  dent  if (cation  and  engegeaient  by  friendly  air  defense  artillery 
units  located  In  an  adjacent  brigade  or  division  area.  A  method  of 
reducing  these  crossovers  Is  to  alert  all  air  defense  artillery  firing 
units  that  are  within  range  of  a  friendly  aircraft's  flight  path,  even 
if  the  firing  units  are  located  in  an  adjacent  unit's  area. 

h.  Routine  coordination  minimized  the  problem  of  Interference 
between  Air  Force  and  Army  aircraft.  Less  coordination  is  required 
when  Army  aircraft  use  nap *of-the-earth  flying  techniques. 

I.  Air  Force  aircraft  flying  at  altitudes  above  10,000  feet 
were  able  to  transit  division  areas  with  only  remote  possibilities  of 
incidents  of  interference  from  friendly  weapons  systems.  This  occurred 
because  of  Infrequency  of  trajectories  reaching  that  altitude  from 
field  artillery,  mortar,  and  divisional  air  defense  weapons. 

j.  Interferences  between  Army  aircraft  and  field  artillery  and 
mortars  will  be  minimized  by  aircraft  flying  nap-of-the-earth  and  not 
overflying  artillery  positions.  The  only  danger  zones  from  artillery 
for  low  flying  aircraft  are  at  the  initial  point  (gun  position)  and  the 
terminal  point  (target).  Normal  communications  with  ground  commanders 
will  minimize  hazards  from  the  terminal  section  of  the  artillery  flight. 

k.  A  communications  link  wa*.  needed  between  the  brigade  operations 
center  and  Army  aircraft  operating  in  the  brigade's  airspace. 

7.  Recommendations. 

a.  Validate  the  Army  system  for  airspace  control,  as  outlined  in 
(I)  through  (6)  below.  In  future  Army  field  exercises. 

(I)  Establish  a  radio  net  to  link  an  appropriate  Air  Force  air 
traffic  control  facility  with  an  Army  division.  This  net  will  consist 
of  one  frequency  with  terminals  at  division  and  brigade  headquarters  as 
well  as  at  the  Air  Force  air  traffic  control  facility.  This  net  will 
require  Air  Force  liaison  parties  to  assist  In  airspace  control  functions 
at  division  level  and  at  brlqade  level. 
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(2)  Establish  an  Army  air  defense  alert  radio  net  from  division  and 
brlqade  headquarters  to  CHAPARRAL  and  Vulcan  fire  units.  The  net  will  be 
used  to  alert  air  defense  units  of  fliqhts  of  friendly  aircraft.  Net 
control  stations  will  be  located  In  the  headquarters  of  each  e '-'miffed 
division  and  brlqade.  The  divisions  and  brlqades  will  a  I  erf  the  air 
defense  units  located  Inside  their  respective  tactical  zones.  Personnel 
and  radios  to  operate  the  system  should  be  furnished  by  the  OHAPAROAl- 
Vulcan  battalion.  Personnel  would  include  liaison  parties  to  assist  in 
airspace  control  functions  at  division  level  and  at  brlqade  levol  and  to 
operate  the  alert  net  control  stations  at  these  locations. 

(3)  Commanders  uso  a  weapons  hold  woapons  control  status  for  the 
Redeye  as  normal  operatlnq  procedure. 

(4)  Establish  a  division  airspace  control  radio  net  for  the 
coordination  of  airspace  control  activities.  Stations  for  the  not 
should  be  located  in  each  brlqade  headquarters,  the  division  headquarters, 
and  the  fllqht  coordination  center.  Tho  station  in  the  fliqht  coordination 
center  will  provide  timely  Information  concerninc  Army  aviation  flights. 
This  Information  will  Insure  timely  air  defense  alerts  at  each  brigade 

and  at  the  division  headquarters.  This  net  will  always  have  activity  In 
a  division;  consequently,  the  radios  and  personnel  to  operate  the  net 
should  be  added  to  the  division  TOE's. 

(5)  Establish  an  Army  aviation  ai r-to-qround  radio  net  at  each 

brlqade  when  the  level  of  aviation  activity  justifies  the  net.  This  net 
will  be  used  for  the  coordination  of  Army  aviation  activities  within  a 
brlqade.  The  net  already  exists  in  some  units  which  have  a  hiqh  aircraft 
density.  In  other  units,  when  the  level  of  aircraft  traffic  within  or 

throuqh  a  brigade  area  is  significantly  hiqh,  the  personnel  and  equip¬ 
ment  to  operate  an  a i r-to-qround  net  should  he  provided  to  the  briqade. 

The  personnel  should  include  an  Army  aviation  liaison  officer  provided 

by  the  supportlnq  aviation  unit  or  ornanization  to  assist  in  airspace 
control  activities. 

(6)  Provide  liaison  parties  from  field  artillpry,  Army  aviation, 

Air  Force,  and  air  defense  artillery  to  assist  the  (13  and  S3  in  the 
performance  of  airspace  control  functions.  Current  doctrine  does  not 
provide  a  liaison  officer  from  the  air  defense  artillery. 

b.  Revise  Army  Airspace  Control  Doctrine,  P*  44-|0. 

c.  Revise  that  portion  of  The  Army  Air-Ground  Operations  System, 

FM  100-26,  pertaininq  to  airspace  control. 

G 
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CHAPTER  I 


SUMMARY 

SECTION  I.  INTRODUCTION 


l-l.  Author  I  tv.  Authority  for  the  program  of  evaluation  was  latter, 
QAFD-DCb,  DA,  Office  of  the  Assistant  Chief  of  Staff  for  Force  Development, 
19  June  1972,  subject:  Program  of  Evaluation  (POE)  Army  Airspace  Control 
(annex  A) . 

1-2.  Scope.  The  program  of  evaluation  was  conducted  as  four  separate, 
but  I nterrelated,  activities  which  overlapped  In  time. 

a.  A  background  and  materiel  rev  low  was  conducted  by  researching 
manuals,  doctments,  test  reports,  etc. 

b.  A  two-sided,  partial  knowledge,  computer  assisted,  time-stepped 
war  game  was  conducted.  Experts  from  all  of  the  combat  arms  service 
schools  and  the  Air  Force  were  used  as  players  and  evaluators. 

c.  A  one-sided,  computer  assisted  CPX  experiment  was  conducted 
in  realtime. 

d.  A  day-long  conference  of  general  officers  was  conducted.  The 
combat  arms  centers,  USACDC,  and  Headquarters,  MASSTER  were  represented. 

e.  The  following  terms  which  are  used  In  this  chapter  are  defined  In 
annex  B: 


(1) 

Potential  Incident  of 

Interference 

(2) 

Battalion  area. 

(3) 

Brigade  rear. 

(4) 

Airspace  control. 

(5) 

Coord 1  nation. 

(S) 

Integration. 

(7) 

Regulation. 

(8) 

Army  airspace  control 

system. 

(9)  Effectiveness. 

(10)  Efficiency. 

(11)  Airspace  control  problem. 

( 12)  Mi nlmum  risk  route. 

(13)  Weapons  hold. 

(14)  Crossover. 

1-3.  Purpose.  The  purpose  of  the  Army  airspace  control  proqram  of 
evaluation  was  to  evaluate  Army  doctrine,  procedures,  and  organization 
for  controlling  airspace  and  to  Identify  materiel  needed  to  Implement 
the  system. 

a.  The  purpose  of  the  background  and  materiel  review  was  to  deter¬ 
mine,  insofar  as  possible,  what  had  been  done  In  this  area  In  the  past 
and  what  exist! nq  and  projected  equipment  could  be  used  in  airspace 
control . 


b.  The  purpose  of  the  war  game  was  to  provide  environmental  data 
for  future  analysis  of  the  airspace  control  problem,  to  provide 

a  documented  system,  and  to  develop  a  scenario  for  airspace  control 
experiments. 

c.  The  purpose  of  the  command  post  exercise  was  to  evaluate  the 
airspace  control  system  developed  during  the  war  game  and  to  recommend 
changes  to  that  system  so  that  It  could  be  utilized  in  subsequent 
airspace  control  experimentation. 

d.  the  purpose  of  the  general  officer  conference  was  to  update 

the  participants  and  to  allow  them  to  discuss  the  basic  Issues  Involved, 
with  a  view  toward  resolving  these  Issues. 

1-4.  Program  Objectives.  Program  objectives  consist  of  the  overall 
program  objectives  and  the  proqram  objectives  for  each  phase  of  the 
program. 


a.  The  overall  program  objectives,  as  found  In  the  approved  POE, 
are  listed  below: 

(I)  Objective  I.  To  examine  avai  I  able  airspace  control  doctrine, 
organization,  materiel,  and  procedures  as  a  basis  for  developing  a 
proposed  Army  airspace  control  system  for  experimentation. 
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(2)  Objective  2.  To  propose  airspace  control  doctrine,  organization, 
and  procedures  for  experimentation  and  to  Identify  supporting  materiel. 

(3)  Objective  3.  To  evaluate  and  refine  the  test  doctrine, 
organization,  and  procedures  for  application  In  battalion,  brigade, 
division,  and,  time  permitting,  corps. 

(4)  Objective  4.  To  recommend  an  Army  airspace  control  system 
for  validation  by  Army  field  evaluation. 

b.  Background  and  materiel  review:  Subobjecti ves  for  POC  objectives 
were  defined  for  this  phase  of  the  program  and  are  listed  below: 

(1)  Subobjective  I.  To  determine  what  research,  testing,  and 
experimentation  had  been  conducted  In  this  area  In  the  past. 

(2)  Subobjective  2.  To  determine  what  of  the  equipment  which  Is 
currently  available  might  be  used  to  operate  an  airspace  control  system. 

(3)  Subobjective  3.  To  determine  what  of  the  eculpment  which  Is 
proposed  for  the  future  might  be  used  to  operate  an  airspace  control 
system 


c.  War  game  subobjectives  were  as  follows: 

(1)  Subobjective  I.  To  analyze  existing  and  proposed  Army  doctrine, 
organization,  materiel,  and  procedures  for  airspace  control. 

(2)  Subobjective  2.  To  define  the  extent  of  airspace  usage  In  a 
mid-intensity  environment. 

(3)  Subobjective  3.  To  determine  If  existing  and  proposed  doctrine 
and  procedures  satisfy  the  requirements  of  airspace  control. 

(4)  Subobjective  4.  To  Identify  existing  deficiencies  or  voids 
and  to  develop  proposed  solutions. 

(5)  In  addition  to  the  above  major  subobjectives,  extensive 
documentation  of  the  war  game  was  conducted  to  provide  detal  led  environ¬ 
mental  data  for  future  testlnc.  These  environmental  data  were  Instrumental 
in  developing  a  definition  of  the  Army  airspace  control  problem. 

d.  The  objective  of  the  CPX  was  to  determine  the  effectiveness  of 
the  recommended  Army  airspace  control  system. 
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(1)  Subobjective  I.  To  examine  tho  efficiency  of  combat  support 
which  was  provided  to  the  maneuver  commander. 

(2)  Subobjectl-'e  2.  To  examine  the  efficiency  of  the  systems  In 
preventing  Incidents  of  Interference. 

e.  General  officer  conference  objectives  ware  as  follows: 

(1)  Objective  I.  To  update  the  combat  arms  cun  ter  team  commanders 
on  the  progress  of  the  program. 

(2)  Objective  2.  To  allow  the  center  team  commanders  to  make  known 
their  views  on  the  basic  issues  Involved  in  airspace  oontrol. 

(3)  Objective  3.  To  determine  which,  If  any,  of  the  airspace  Issues 
could  be  resolved. 

1-5.  Methodology.  The  methodology  for  the  program  involved  several 
separate  and  distinct  steps.  The  Initial  steps  were  designed  to  OKamlne 
existing  control  procedures  and  materiel.  Subsequent  steps  were  designed 
to  document  and  define  the  Army  airspace  oontrol  problem,  to  develop  and 
improve  control  procedures,  and,  finally,  to  evaluate  those  control 
procedures  (fig  l-l ). 

a.  Background  and  materiel  review.  The  methodology  used  to 
accomplish  the  objectives  of  the  background  and  materiel  review  Involved 
two  concurrently  executed  activities. 

(1)  During  the  background  review,  literature  on  airspace  control 
concepts,  doctrine,  procedures,  and  organizations  was  assembled  and 
reviewed.  The  specific  data  requirements  of  the  background  review  were 
as  foil ows : 

(a)  To  catalog  literature  by  source  and  subject  matter. 

(b)  To  Identify  conflicting  or  similar  concepts,  doctrines,  end 
procedures  of  the  various  airspace  control  activities. 

(c)  To  Identify  required  procedures  to  control  those  activities. 

(d)  To  identify  viable  alternatives  or  additional  concepts  and 
procedures. 

(2)  During  the  materiel  review,  literature  on  the  capabilities  and 
limitations  of  all  current  and  developmental  materiel  for  use  in 
airspace  control  was  assembled  and  reviewed.  The  specific  data  require¬ 
ments  of  ihe  materiel  review  were  as  follows: 
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Figure  l-l.  Program  of  Evaluation  Flow  Chart 
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(a)  To  catalog  technical  literature  by  status  (current  or 
developmental)  and  type  of  equipment. 

(b)  To  Identify  equipment  currently  used  in  the  control  procedures 

of  TT  44-10-1,  Army  Airspace  Coordination  Techniques,  dated  November  1971. 

(c)  To  identify  current  or  developmental  equipment  for  use  in  support¬ 
ing  alternative  or  additional  concepts  and  procedures. 

b.  War  game.  The  main  vehicle  for  studying  +he  Army  airspace  control 
problem  and  for  gather inq  environmental  data  was  a  two-sided,  time-step, 
partial  knowledge,  computer  assisted  war  game.  The  war  game  players  were 
divided  into  two  forces,  red  and  blue.  All  players  were  experts  in  their 
fields.  They  includad  maneuver  players  from  Fort  Benninq,  Georgia,  Fort 
Be  I  voir,  Virginia,  and  Fort  Knox,  Kentucky;  field  artillery  players  from 
Fort  Sill,  Oklahoma,  and  Fort  Huachuca,  Arizona;  air  defense  players  from 
Fort  Bliss,  Texas,  and  US  Army,  Europe;  aviation  players  from  Fort  Knox, 
Kentucky,  and  Fort  Rucker,  Alabama;  and  Air  Force  players  from  Bergstrom 
Air  Force  Base,  Texas,  and  Langley  Air  Force  Base,  Virqinia. 

(I)  The  war  game  tactical  situation,  task  organization,  force 
deployment,  aircraft  sortie  rate,  ammunition  supply  rate,  and  similar  data 
were  selected  from  the  midway  point  of  games  5  (defense)  and  9  (offense) 
of  the  TRICO  study.  At  the  time  the  data  were  selected,  the  forces  were 
fully  engaged.  The  games  depict  a  mid-intensity  European  war  environment. 
The  basic  forces  were  one  friendly,  H-series  TOE  armor  division  (blue) 
with  attached  attack  helicopter  troop  and  air  cavalry  troop,  opposed  by 
one  enemy  tank  army  (red)  which  was  composed  of  three  tank  division 
and  one  mechanized  division. 

'2)  The  war  game  was  played  in  I -minute  increments  for  4  1/2  hours. 
rour  different  tactical  situations  were  played.  The  friendly  forces 
played  I  hour  of  daylight  defense,  1/2  hour  of  daylight  offense,  1/4  Iiour 
of  dav light  offense  under  IFR  (weather  conditions),  and  1/2  hour  of 
night  offense. 

(3)  Players  were  provided  with  intelligence  data  and  then  required 
to  allocate  their  resources  in  support  of  the  maneuver  commander’s  plan 
of  action.  The  actions  and  current  status  of  a  I  I  aircraft  and  fire  units 
were  recorded  on  data  forms,  posted  on  overlays,  placed  in  the  computer 
data  base,  and  passed  to  the  data  reducer-analyzers.  No  lateral 
coordination  was  permitted  between  players. 

(4)  Attrition  of  aircraft  and  personnel  was  played  to  add  realism 
which,  in  turn,  generated  specific  player  actions. 
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Para  1-5,  Mettiodotoqy  (cont) 

(5)  The  measurement  used  to  determine  ♦nu  intensity  of  the  airspace 
control  problem  was  the  nunfier  of  potential  incidents  of  Interference 
which  occur rod  In  the  various  deslqnated  areas. 

(6)  The  computer  was  used  to  construct  simplified  vo'umes  of 
airspace  for  all  aircraft  and  firlnu  ur I t  projectiles,  thon  It  was  use 
to  screen  these  volumes  for  all  possible  combinations  of  Intersections. 
Once  the  computer  Identified  a  possible  Intersection,  experts  roprest.  I  io 
Army  aviation,  air  defense  artillery,  fiela  artillery,  and  the  Ai r  tc  ce 
manually  refined  the  data  and  determined  whether  or  not  the  intersec  un 
was  close  enouqh  In  time  and  space  to  be  considered  a  hazard  to  ranneo 
flight.  Any  such  Incident  was  recorded  and  labeled  as  a  potential 
Incident  of  Interference. 

c.  CPX  experiment.  A  CPX  was  used  to  experiment  with,  and  mcJIfv, 
the  airspace  control  systems  which  were  designed  as  a  *esult  of  the  war 
game.  A  flow  chart  dcpictlna  the  methodology  used  Is  shown  In  ficure  1-1’. 

(1)  The  experiment  vehicle  was  a  realtime,  mid-intensity,  division- 
level,  command  post  exercise  which  used  various  tactical  situations. 

(2)  The  init'al  Input  to  the  validating  experiments  of  ve  CPX 
was  the  airspace  control  systems  developed  'n  the  war  game. 

(3)  Each  system  was  tested  for  approximately  5  hours.  Six  different 
tactical  situations  were  used.  The  tactical  situations  were  delay 
(pilot  test),  day  defense,  night  counterattack,  day  attack,  exploitation 
and  airmobile  operations. 

(4)  The  CPX  used  two  maneuver  brigade  headquarters  and  one  mechanized 
division  TOC  as  player  elements.  The  third  maneuver  brigade  headquarters, 
maneuver  battalions,  the  corps  TOC,  and  other  essential  division  confcat 
support  elements  were  represented  by  controller  personnel. 

(5)  An  airspace  control  system  was  determined  to  be  effecitve  If 
It  minimized  both  delays  in  oombat  support  and  potential  Incidents  of 
Interference. 

(6)  An  analysis  of  the  effectiveness  of  the  airspace  control  system 
was  made  during  and  after  the  play  of  each  tactical  situation. 

(a)  If  the  analysis  Indicated  the  airspace  control  system  being 
tested  was  not  effective,  the  system  was  modified.  If  the  modifications 
were  minor,  testing  was  continued.  If  major  modifications  were  made, 
retesting  under  the  same  tactical  situation  was  conducted. 
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Para  1-5,  Methodology  (cent) 


(b)  If  the  analysis  Indicated  the  airspace  control  system  being 
tested  was  effective,  testing  continued  until  the  system  had  been  tested 
under  the  oonplete  scenario. 

(c)  An  analysis  of  the  combat  support  provided  to  the  maneuver 
commander  wes  accomplished  by  using  the  derivative  process.  The 
derivative  process  Is  the  division  of  the  experiment  objective  to 
progressively  lower  levels  of  analysis  until  field  data  form  questions 
are  provided  which  can  be  answored  In  one  location  by  one  collector- 
evaluator  on  a  slnqle  data  collection  foim. 

d.  General  officer  conference.  A  day-long  conference  of  genera! 
officers  who  represented  the  combat  arms  centers,  USACDC,  and  MASSTER 
was  conducted  on  2  February  1975.  Participants  were  briefed  on  the 
major  Issues  Involved  In  airspace  control.  Each  Issue  was  fully  discussed 
by  the  participants  In  an  attempt  to  arrive  at  a  common  understanding  of 
the  Issues  and  to  reach  a  solution  to  these  Issues,  where  possible.  A 
copy  of  the  memorandum  for  record  summarizing  the  conference  Is  In 
annex  C. 


Section  I  I  .  SUMMARY  OF  PROGRAM  RESULTS 

1-6.  General.  The  results  of  the  war  game  are  addressed  In  chapter  3 
and  the  results  of  the  CPX  experiment  are  addressed  in  chapter  5. 

1-7.  War  Game. 

a.  Findings.  Out  of  407  potential  incidents  of  interference 
Identified  In  the  war  game,  the  10  most  frequent  types  are  listed  in 
figure  1-3.  Starting  with  the  most  frequent  type  of  potential  Incident 
of  Interference,  each  potential  Incident  was  analyzed  as  If  It  had  been 
subjected  to  the  control  procedures  as  outlined  In  TT  44-10-1.  The 
Army  airspace  control  procedures  outlined  In  TT  44-10-1  effectively 
prevented  337  of  the  407  potential  Incidents  of  Interference  Identified 
In  the  war  game. 

(I)  Air  defense  artillery  results. 

(a)  There  was  a  total  of  89  ADA  and  AF,  and  ADA  and  AVN  potential 
incidents  of  Interference  durlnq  the  war  game.  Control  procedures 
outlined  In  TT  44-10-1  effectively  resolved  77  of  these  incidents.  All 
12  unresolved  Incidents  involved  friendly  aircraft  which  were  mistakenly 
Identified  as  hostile  and  were,  therefore,  engaged  by  friendly  air 
defense  fire  units. 
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Para  1-7,  War  Gama  (coot) 


%  / 


Type  potential 
Incident 

Area 

Number  of 
Incidents 

Percentage 
of  Incidents 

Critical 
altitude  (ft) 

FAM-AF 

Battalions 

160 

39.3 

0-3,000  1 

FAM-AVN 

Battal Ions 

69 

17.0 

0-  500 

ADA-AF 

Battal Ions 

47 

11.5 

0-3,000 

FAM-AVN 

Bde  rear 

25 

6.1 

0-  500 

FAM-AF 

Bde  rear 

22 

5.4 

0-2,000 

ADA-AVN 

Battal Ions 

17 

4.2 

0-  500 

AQA-AF 

Bde  rear 

12 

2.9 

0-3,000 

AVN-AVN 

Battal Ions 

10 

2.4 

0-  500 

ADA-AVN 

8de  rear 

9 

2.2 

0-  500 

AVN-AF 

Battalions 

6 

1.5 

0-  500 

TOTAL 

377 

92.6 

Figure  1-3.  Tan  Most  Frequent  Types  of  Potential 
Incidents  of  Interference 


(b)  There  were  196  Army  aviation  and  75  Air  Force  flights  in  the 
division  area  during  the  war  game.  There  were  128  single  aircraft  Army 
flights.  The  remalnlig  68  were  multiaircraft  flights.  Of  the  128  single 
aircraft  Army  flights,  119  were  rotary-wing  flights  and  nine  were  fixed- 
wing  f I Ights. 

(2)  Field  artillery  and  mortar  results. 

(a)  There  were  99  FAM-AVN  and  185  FAM-AF  potential  Incidents  of 
Interference  during  the  war  game. 

(b)  No  potential  Incidents  of  interference  occurred  above 
10,000  feet. 

(c)  Control  procedures  outlined  In  TT  44-10-1  effectively  resolved 
all  99  FAM-AVN  potential  Incidents  of  Interference. 

(d)  Control  procedures  outlined  In  TT  44-10-1  effectively  resolved 
134  of  the  185  FAM-AF  potential  incidents  of  interference. 

(e)  The  51  unresolved  FAM-AF  potential  Incidents  of  interference 
all  Involved  the  passage  of  transient  Air  Force  aircraft  through  the 
division  area. 
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Para  1-7,  War  Game  (cont) 


(3)  Aircraft  results. 

(a)  Of  the  34  potential  incidents  of  Interference  involving  two 
aircraft,  25  occurred  under  day  visual  meteorological  conditions;  six 
occurred  under  day  Instrument  meteorological  conditions;  and  +hree  occurred 
under  night  visual  meteorological  conditions. 

<b)  Current  Air  Force  control  procedures  effectively  resolved  all 
seven  AF-AF  potential  Incidents  of  Interference. 

(c)  Control  procedures  outlined  In  TT  44-10-1  effectively  resolved 
all  18  AVN-AVN  potential  incidents  of  Interference. 

(d)  There  were  nine  Army  AVN  and  AF  potent  a  I  incidents  of 
interference  during  the  war  game.  All  occurred  below  500  feet.  Control 
procedures  outlined  in  TT  44-10-1  effectively  resolved  two  of  these 
incidents.  The  seven  unresolved  incidents  Involved  the  passage  of 
transient  Air  Force  aircraft  through  the  division  area. 

b.  Conclusions. 

(1)  Air  defense  artillery. 

(a)  In  order  to  prevent  friendly  aircraft  from  mistakenly  being 
identified  as  hostile  and  being  engaged  by  friendly  air  defense  artillery 
fire  units,  division  and  brigade  must  have  timely  Information  on  all 

Air  Force  aircraft  transiting  the  division  area  All  ADA  fire  units  must 
be  alerteo  and/or  Informed  of  the  passage  of  friendly  aircraft  through 
their  areas. 

(b)  Alerting  or  Informing  ADA  fire  units  of  the  passage  of  all 
friendly  aircraft  Is  Impracticable  because  of  the  high  density  of  Air 
Force  and  Army  aircraft  flights  in  the  division  area. 

(c)  A  rule  of  engagement  stating  that  ADA  fire  units  will  not 
engage  rotary-wing  single  aircraft  flights  except  in  vlf-defense  will 
eliminate  the  need  to  alert  or  Inform  ADA  fire  units  of  these  flights. 

(2)  Field  artillery  and  mortar.  In  order  to  minimize  the  hazard 

to  Air  Force  aircraft,  division  and  brigade  must  have  timely  information 
on  all  Air  Force  aircraft  transiting  the  dlvlslur  vea. 

(3)  Aircraft.  In  order  to  minimize  the  probabi  I  Ity  of  a  collision 
between  Army  aircraft  and  Air  Force  transient  aircraft,  division  and 
brigade  must  have  timely  Information  on  all  Air  Force  aircraft  transiting 
the  division  area. 
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Para  1-7,  War  Game  (cont) 


c.  Recommendations .  Rased  on  the  conclusions  of  the  war  game, 
two  systems  were  recommended  for  evaluation  during  the  CPX  experiment. 
These  systems,  known  a'.  System  A  ant  System  B,  were  alternate  recommended 
solutions  to  the  same  problem.  Action  has  been  oompleted  on  all  war 
game  recommendations. 

( I )  System  A. 

(a)  Established  a  two-wav  long-range,  secure  radio  rwt  from  the 
Air  Force  CRP  to  each  Army  division  served  by  the  CRP.  This  net  was 
called  the  Air  Force  routing  net.  It  Included  equipment  and  personnel  to 
permit  all  maneuver  brigades  to  operate  In  their  respective  divisions  and 
In  the  CRP  radio  net.  The  brigades  used  this  net  to  Inform  the  CRP  of 
minimum  risk  flight  paths  In  the  brigade  area.  The  DACE  monitored 
transmissions  between  the  brigades  and  the  CRP  and  notified  the  CRP  of 
the  minimum  risk  flight  paths  over  the  division  rear  area.  These  minimum 
risk  flight  paths  were  furnished  when  the  CRP  indicated  that  an  Air  Force 
flight  would  be  transiting  the  division  area. 

(b)  Created  a  five-man  augmentation  at  brigade  headquarters  to 
function  as  a  BACE.  This  augmentation  was  organized  as  shown  in 
figure  1-4. 


Nueber  of 
personnel 

Position 

Grade 

1 

;  i 

1 

2 

Aviation  off icer 

Air  defense  officer 
Operations  NCO 
ratelo 

Captai n 
Captain 

E6 

E4 

Figure  1-4.  Brigade  Airspace  Control  Element  Organization 


(c)  Established  a  two-way  radio  net  from  the  BACE  to  the  DACE. 

This  net  was  called  the  division  airspace  control  net.  It  was  used 
for  coordinating  airspace  activities  within  the  division. 

(d)  Established  one-way,  long-range,  secure  radio,  division  and 
brigade  air  defense  alert  nets.  These  nets  were  used  by  brigade  head¬ 
quarters  to  alert  ADA  fire  units  of  friendly  aircraft  flights  which  were 
crossing  the  brigade  area.  Division  headquarters  used  its  net  to  alert 
air  defense  fire  units  in  the  division  rear  of  friendly  aircraft  flights 
which  crossed  that  area. 
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Para  1-7,  Mar  Gam  (coot) 

(a)  Raw  I  tad  the  use  of  the  flra  support  warning  net.  This  net  was 
used  by  the  general  support  artillery  to  notify  the  BACE  and/or  DACE 
of  general  support  fire  missions. 

(f)  Established  a  rule  of  engagement  that  air  defense  weapons  would 
not  engage  single  aircraft,  rotary-wing  flights. 

(g)  Revised  TT  44-10-1  to  Incorporate  airspace  control  procedure* 
which  eliminate  the  control  problems  disclosed  during  the  war  gam. 

(h)  Major  changes  to  current  airspace  control  procedures  recommended 
by  System  A  are  shown  on  figure  1-5. 

(2)  System  B. 

(a)  Established  a  two-way,  long-range,  secure  radio  net  from  the 
Air  Force  CRP  to  each  Army  division  served  by  the  CRP.  This  net  was 
called  the  Air  Force  routing  net.  It  included  equipment  to  permit  all 
maneuver  brigades  to  operate  in  their  respective  Air  Force  routing  nets. 
The  brigades  only  monitored  this  net.  Mhen  the  CRP  notified  the  division 
that  an  Air  Force  flight  was  going  to  transit  the  division  area,  the 
brigades  transmitted  a  minimum  risk  flight  path  for  the  brigade  areas 

to  the  DACE.  The  OACE  consolidated  the  brigade  and  division  minimum 
risk  flight  paths  and  transmitted  to  the  CRP  one  minimum  risk  flight 
path  for  the  flight  to  transit  the  division  area. 

(b)  Conducted  brigade  airspace  control  functions  with  personnel 
already  assigned  to  the  brigade  headquarters.  System  B  did  not  create 
an  augmented  BACE. 

(c)  Established  a  two-way  radio  net  from  the  brigade  headquarters  to 
the  DACE.  This  net  was  called  the  division  airspace  control  net.  It  was 
used  for  coordinating  airspace  activities  within  the  division. 

(d)  Established  one-way,  lonq-range,  socure  radio,  division  and 
brigade  air  defense  alert  nets.  These  nets  were  used  by  brigade  head¬ 
quarters  to  alert  air  defense  fire  units  of  friendly  aircraft  flights 
which  crossed  the  brigade  area.  The  OACE  used  Its  net  to  alert  air 
defense  fire  units  In  the  division  rear  area  of  friendly  aircraft 
flights  which  crossed  that  area. 

(e)  Eliminated  the  fire  support  warning  net. 

(f)  Established  a  rule  of  engagement  that  air  defense  fire  units 
would  not  engage  single  aircraft,  rotary-wing  flights. 


1-13 


Para  1-7,  Mar  Gam  (coot) 


Figure  1-5.  Reconmended  System  A  Major  Changes 


way 


Para  1-7,  War  Game  (oont) 

(g)  Ravi  sad  TT  44-10-1  to  Incorporate  airspace  control  procadures 
which  allalnatad  tha  control  prop  lams  dlsclosad  during  tha  war  game. 
Modified  tha  training  text  to  allmlnata  tha  formation  of  tha  BACE. 

(h)  Major  changas  to  currant  airspaca  control  procaduras  racommandad 
by  Systam  B  ara  shown  In  figure  1-6. 

1-8.  C PX  Experiment . 


a.  Findings.  Tha  first  13  findings  are  appropriate  for  all  eight 
runs  of  tha  CPX.  Other  findings  ara  grouped  by  tha  run  ourlng  which  they 
were  produced. 

(1)  Successful  transmission  of  air  defense  alerts  concerning 

Air  Force  flights  ranged  from  a  low  of  43  percent  to  a  high  of  94  percent. 
Alerts  for  Army  flight  ranged  from  a  low  of  rero  to  a  high  of  68  percent. 
Figure  F-14,  CPX  Air  Defense  Alerts  Transmitted  on  Friendly  Aircraft, 
gives  details  concerning  each  run. 

(2)  One  AF-AVN  potential  Incident  of  Interference  In  run  4  involved 
an  Army  fixed-wing  aircraft  (OV-l)  and  occurred  at  6,000  feet.  All 
other  AF-AVN  Incidents  involved  Army  rotary-wing  aircraft  and  occurred 

at  altitudes  of  500  feet  and  below.  Figure  5-1  givos  specific  numbers  of 
AF-AVN  Incidents. 

(3)  Brigades  did  not  laterally  coordinate  close  air  support  boxes. 
Some  of  the  close  air  support  missions  extended  over  an  adjacent  brigade 
or  division's  lateral  boundary. 

(4)  Air  defense  crossovers  occurred  during  all  runs  of  the  CPX. 

Figure  F-12,  CPX  Potential  Incidents  of  Interference,  includes  specific 
numbers  of  crossovers  for  each  run.  The  phenomenon  of  the  air  defense 
crossover  for  flights  which  passed  near  unit  boundaries  was  uncovered 
during  the  CPX.  The  crossover  caused  aircraft  which  had  alerted  ADA 
units  In  one  brigade  to  become  Involved  in  potential  incidents  with 
ADA  units  from  an  adjacent  brlqade.  Play  of  the  CPX  only  alerted  ADA 
units  located  within  the  brlqade  area  In  which  aircraft  were  traveling. 

(5)  No  potential  Incidents  of  any  type  occurred  above  10,000  feet. 

(6)  Enemy  air  force  and  ADA  activities  were  not  considered  In 
assignment  of  an  MRR. 

(7)  Players  were  adequately  trained  for  valid  evaluation  of  the 
airspace  control  procedures  used  during  each  run. 
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Figure  1-6.  Recommended  System  B  Major  Changes 


Para  1-8,  CPX  Experiment  (cont) 


<8)  During  the  CPX,  there  wore  128  FAM-AF  potential  Incidents  of 
Interference.  Of  these  Incidents,  only  II  occurred  when  the  aircraft 
were  traveling  on  re  c  own  ended  minimum  risk  routes. 

(9)  There  were  597  recommended  minimum  risk  routes  provided  to 
Air  Force  aircraft. 

(10)  The  airspace  oontrol  sections  In  the  brigade  and  division  .lead- 
quarters  were  unable  to  effect  all  of  the  required  coordination  and 
communication  during  six  of  the  CPX  runs.  The  problems  were  created  by 
Inadequate  numbers  of  personnel  and  an  Insufficient  amount  of  equipment. 

(11)  Communications  between  the  Air  Force  and  the  Army  concerning 
recommended  minimum  risk  routes  encountered  problems  until  the  Army  adopted 
a  plotting  system  similar  to  the  Air  Force  system.  The  Army's  use  of  a 
TACAN-type  system  simplified  the  communications.  Confusion  dealing  with 
terminology  was  reduced  by  conducting  Integrated  training  of  Air  Force 

and  Army  radio  operators. 

(12)  There  were  39  AF-AVN  potential  incidents  of  Interference 
during  the  eight  runs  of  the  CPX. 

(13)  There  were  13  FAM-AVN  potential  Incidents  of  Interference. 

b.  Conclusions.  The  data  listed  below  represent  the  conclusions  of 
the  entire  program  to  date  and  Include  the  results  of  the  general  officer 
conference. 

(1)  There  Is  no  requirement  for  the  Army  to  prescribe  headings  and 
altitudes  or  other  restrictions  on  Air  Force  aircraft  flying  over  the 
battle  area.  In  other  words,  there  is  no  requirement  for  the  Army  to 
regulate  Air  Force  air  traffic. 

(2)  An  airspace  control  system  Is  required  for  coordination  of 

use  of  airspace  over  a  division.  This  system  is  needed  to  reduce  risks 
and  hazards  to  Air  Force  and  Army  aircraft.  Additional  personnel  and 
equipment  are  required  to  Implement  the  system. 

(3)  To  reduce  confusion  in  coordination  of  airspace  activities,  Army 
and  Air  Force  personnel  require  similar  training  in  techniques  and  termi¬ 
nology.  A  common  Air  Force  and  Army  plotting  system  is  required. 

(4)  Utilization  of  a  minimum  risk  route  reduces  the  hazard  for  Air 
Force  aircraft  transiting  the  division  area. 


\ 
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Para  l-fl,  CPX  Experiment  (cont) 

(5)  Results  of  the  CPX  dealing  with  forward  area  air  defense  artillery 
weapons  employment  Indicated  a  potential  hazard  to  Army  and  Air  Force 
aircraft  because  of  mlsldentlf Icatlon  and  engagement  by  Chaparral,  Vulcan, 
and  Redeye  weapons  crews.  The  hazard  Is  allovlated  when  the  likelihood 

of  mlsldentlf Icatlon  and  engagement  Is  reduced.  Possible  methods  of 
achieving  this  are: 

(a)  Alerting  air  defense  artillery  units  concerning  flighls  of 
friendly  aircraft.  This  would  reoulre  radio  nets  between  Army  units  and 
Air  Force  air  traffic  control  facilities.  Information  from  this  net 
would  be  used  as  Input  to  an  Army  air  defense  alert  net. 

(b)  Placing  more  stringen*  controls  and  rules  of  engagement  on 
forward  area  air  defense  artillery  weapons.  v'l-.  would  decrease  the 
hazard  to  friendly  aircraft  and  would  cause  some  degradation  in 
effectiveness  agalns*  enemy  aircraft.  Currently,  the  normal  weapons 
control  status  is  .weapons  tight.  Weapons  hold  is  a  more  strinqent  weapons 
control  status. 

(c)  A  combination  of  the  above;  l.e.,  alert  Chaparral  and  Vulcan  - 
crews  to  Air  Force  aircraft  and  large  Army  aircraft  fl Iqhts,  and,  at  the 
same  time,  place  the  Redeye  on  a  weapons  hold  weapons  control  status. 

(6)  Air  Force  aircraft  flying  through  areas  of  Intense  field 
artillery  and  mprtar  firing  encountered  numerous  potential  incidents  of 
interference  with  projectiles.  The  number  of  potential  incidents  was- 
significantly  reduced  when  the  aircraft  flew  on  a  recommended  minimum 
risk  route.  Minimum  risk  routes  were  planned  throuqh  areas  of  little  or 
no  field  artillery  and  mortar  activity.  To  permit  proper  determination 
of  recommended  routes,  the  artillery  fire  support  officer  at  brigade 
headquarters  requires  information  concernlnq  all  field  artillery  activities 
within  and  over  the  brigade  area. 

(7)  Friendly  aircraft  flying  near  unit  boundaries  are  subjected 
to  mlsldentlf Icatlon  and  engagement  bv  friendly  air  defense  artillery 
units  located  In  an  adjacent  brigade  or  division  area.  A  method  of 
reducing  these  crossovers  is  to  aler+  all  air  defense  artillery  firing 
units  that  are  within  range  of  a  friendly  aircraft's  flight  path,  even 
If  the  firing  units  are  located  in  an  adjacent  unit's  area. 

(8)  Routine  coordination  minimized  the  problem  of  interference 
between  Air  Force  and  Army  aircraft.  Less  coordination  Is  required 
when  Army  aircraft  use  nap-of-the-earth  flying  techniques. 
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(9)  Air  Force  aircraft  flying  at  altitudes  above  10,000  feet 
were  able  to  transit  division  areas  with  only  remote  possibilities  of 
Incidents  of  Interference  from  friendly  weapons  systems.  This  occurred 
because  of  Infrequency  of  trajectories  reaching  that  altitude  from 
field  artillery,  mortar,  and  divisional  air  defense  weapons. 

(10)  Interferences  between  Army  aircraft  and  field  artillery  and 
mortars  will  be  minimized  by  aircraft  flying  r.ap-of-the-earth  and  not 
overflying  artillery  positions.  The  only  danger  zones  from  artillery 
for  low  flying  aircraft  are  at  the  Initial  point  (gun  position)  and  the 
terminal  point  (target).  Normal  communications  with  ground  commanders 
will  minimize  hazards  from  the  terminal  section  of  the  artillery  flight. 

(11)  A  communications  link  was  needed  between  the  brigade  operations 
center  and  Army  aircraft  operating  in  tne  brigade's  airspace. 

c.  Recommendation.  It  Is  recommended  that  the  Army  system  for 
airspace  control,  as  outlined  below,  be  validated  in  future  Army  fielo 
exercises.  This  represents  the  recommendation  of  the  entire  program  to 
date  and  includes  the  results  of  the  general  officer  conference. 

(1)  Establish  a  radio  net  to  link  an  appfpprlate  Air  Force  air 
traffic  control  facility  with  an  Amv  division.  This  net  will  consist 
of  one  frequency  with  terminal*  at  division  and  brigade  headquarters  as 
well  as  at  the  Air  Force  air  traffic  control  facility.  This  net  will 
require  Air  Force  liaison  parties  to  assist  in  airspace  control  functions 
at  division  level  and  at  brioade  level. 

(2)  Establish  an  Army  air  defense  alert  radio  net  from  division  anJ 
brigade  headquarters  to  Chaparral  and  Vulcan  fire  units.  The  net  wl I  I  be 
used  to  alert  air  defense  units  of  flights  of  friendly  aircraft.  Net 
con/rol  stations  will  be  located  in  the  headquarters  of  each  committed 
division  and  brigade.  The  divisions  and  brigades  will  alert  the  air 
defense  units  located  inside  their  respective  tactical  zones.  Personnel 
and  radios  to  operate  the  system  should  be  furnished  by  the  Chaparral- 
Vulcan  battalion.  Personnel  would  include  liaison  parties  to  assist  in 
airspace  control  functions  at  division  level  3nd  at  brigade  level  and  to 
ooerate  the  alert  net  centre  I  stations  at  these  locations. 

(3)  Commanders  use  a  weapons  hold  weapons  control  status  for  the 
Redeye  as  normal  operating  procedure. 

(4)  Establish  a  division  airspace  control  radio  net  for  the 
coordination  of  airspace  control  activities.  Stations  for  the  net 
should  be  located  In  each  brigade  headquarters,  the  division  headquarters. 
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and  the  flight  coordination  center.  The  station  in  the  flight  coordination 
center  will  provide  timely  Information  concerninq  Army  aviation  fllahts. 
This  Information  will  Insure  tlmelv  air  defense  alerts  at  each  brigade 
and  at  the  division  headquarters.  This  net  will  always  have  activity  in 
a  division;  consequently,  the  radios  and  personnel  to  operate  the  net 
should  be  added  to  the  division  TOE's. 

(5)  Establish  an  Army  aviation  ai r-to-qround  radio  net  at  each 
brigade  when  the  level  of  aviation  activity  justifies  the  net.  This  net 
will  be  used  for  the  coordination  of  Army  aviation  activities  within  a 
briaade.  The  net  already  exists  In  some  units  which  have  a  high  aircraft 
densitv.  In  other  units,  when  the  level  of  aircraft  traffic  within  or 
through  a  briqade  area  is  significantly  high,  the  personnel  and  equip¬ 
ment  to  operate  an  air-to-ground  net  should  be  provided  to  the  brigade. 

The  personnel  should  Include  an  Army  aviation  liaison  officer  provided 

by  the  supporting  aviation  unit  or  organization  to  assist  in  airspace 
control  activities. 

(6)  Provide  liaison  parties  from  field  artillery.  Army  aviation. 

Air  Force,  and  air  defense  artillery  to  assist  the  G3  and  S3  In  the 
performance  of  airspace  control  functions.  Current  doctrine  does  not 
provide  a  liaison  officer  from  the  air  defense  artillery. 

(7)  Revise  Army  Airspace  Control  Doctrine,  FV  44-10,  as  shown  in 
annex  G. 

(8)  Revise  that  portion  of  The  Armv  Air-Ground  Operations  System, 

P*  100-26,  as  pertains  to  airspace  control,  as  shown  In  annex  H. 
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OETA I  LED  CONCEPT  AND  CONDUCT  Of  THE  BACKGROUND  AND  MATERIEL 
REVIEW  AND  THE  WAR  GAME 

Section  I.  GENERAL 


2-1.  General . 

a.  The  airspace  control  war  game  was  designed  to  define  the 
airspace  control  problem  and  to  recommend  an  Army  airspace  control  system 
for  experimentation. 

b.  The  design  eliminated  the  need  to  have  aircraft  fly  and  weapors 
fire.  This  need  was  eliminated  by  using  a  computer-assist  technique  which 
provideo  information  on  the  volume  of  airspace  the  various  users  were 
occupying  at  a  given  minute  during  the  war  game. 

c.  Research  was  conducted  to  determine  the  major  items  of  equipment 
which  are  required  to  support  the  alrsoace  control  system  emerglnq  from 
the  airspace  control  program  of  evaluation. 

d.  Research  was  also  conducted  fo  establish  a  detailed  reference 
library  of  publications  which  related  to  current  and  proposed  systems  of 
airspace  control. 

e.  The  following  terms  which  are  used  in  this  chapter  are  defined 


n  annex 

B. 

(1) 

Mission  pair  combination. 

(2) 

Simplified  vo lime  of  airspace. 

(?) 

Simultaneous  missions. 

(4) 

Estimated  probability  of  interference. 

(5) 

Airspace  control  system. 

(6) 

Interference. 

(7) 

Adequate . 

(8) 

Non-troop-support  artillery. 
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Section  II.  BACKGROUND  AND  MATERIEL  REVIEW  DESIGN  > 

2-2.  General .  The  background  and  materiel  review  was  designed  to 
determine  what  had  been  done  In  the  past  toward  establishing  an  airspace 
oontrol  system  for  the  combat  zone,  and  what  equipment,  currently  available 
and  projected,  could  be  used  to  operate  an  airspace  oontrol  system. 

One  hundred  seventeen  documents,  manuals,  articles,  and  reports  were 
reviewed. 

2-3.  Materiel  Review.  Information  and  data  were  assembled  on  the 
capabilities  of  existing  and  proposed  airspace  control  supporting 
equipment  to  Insure  that  appropriate  procedures  for  Its  employment  were 
included  In  the  program  of  evaluation.  The  methodology  for  the  materiel 
review  Is  shown  In  figure  2-1. 

2-4.  Background  Review.  Literature  from  the  Joint  Chiefs  of  Staff, 

Army,  and  other  services  documents  was  assembled  In  order  that  current 
and  proposed  doctrine,  organization,  and  procedures  tor  airspace  control, 
could  be  reviewed,  cataloged,  and  analyzed.  The  background  review  resulted 
in  a  cataloging  of  reference  material  and  the  identification  of  required 
and  viable  airspace  control  concepts.  The  methodoloqy  for  the  background 
review  is  shown  In  flqure  2-2. 

Section  III.  WAR  GAME  DESIGN 

2-5.  Genera  I .  The  war  game  was  designed  to  study  the  airspace  control 
problem  and  matprlel  in  a  mid-intensity  environment.  No  airspace  control 
system  was  Imposed  on  the  commander.  The  open  ended  scenarios  were  based 
on  the  TRICO  study. 

a.  The  war  game  was  to  be  conducted  for  a  period  of  2  1/2  weeks 
and  was  to  produce  4  hours  of  environmental  data.  An  armored  division 
was  to  be  examined  in  a  defensive  situation  durinq  the  first  week  and 
In  an  offensive  situation  during  the  second  week.  Activities  were 
alternated  between  two  stages.  The  first  stage  was  the  actual  conduct 

of  the  wer  game  to  assist  in  problem  definition  and  scenario  development. 

The  second  stage  was  a  periodic  examination  of  TT  44-10-1,  Army  Airspace 
Control  Techniques,  to  refine  airspace  control  procedures.  These  two 
stages  were  sequential  and  iterative  to  the  extent  that  the  results  were 
used  for  refinement  of  procedures.  However,  the  refined  procedures  were 
not  used  in  subsequent  war  gaming.  In  fact,  formal  procedures  were  not 
imposed  on  the  players  at  any  time  during  the  war  game. 

b.  A  basic  aim  of  the  war  game  was  to  reveal  incidents  of  airsoace 
Interference  during  a  mid-intensity  conflict.  These  Incidents  were 
subsequently  checked  against  the  procedures  of  TT  44-10-1  to  resolvo 
each  case  of  Interference.  Corrections,  additions,  and  Improvements  were 
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Figure  2-1.  Methodology  for  Materiel  Review 
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Figure  2-2.  Methodology  for  Background  Review 
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made  to  the  procedures  In  TT  44-10-1  to  resolve  those  Incidents  for 
which  the  sy steei  did  not  have  adequate  provisions. 

c.  The  ground  battle  which  gave  rise  to  the  airspace  usage  was 
played  as  realistically  as  possible;  however,  firepower  scores  and  rates 
of  Movement  were  not  calculated  to  determine  the  outcome  of  the  relatively 
short  (2  to  3  hour)  ground  battles.  The  general  movement  trends  were 
predetermined  by  the  outcome  of  the  TRICO  games  which  occurred  over  a 
longer  period  of  time  (15  to  30  hours).  The  progress  of  the  opposing 
forces  In  the  airspace  war  game  was  regulated  by  the  controllers  In 
order  to  stay  within  the  framework  of  the  TRICO  results.  The  controllers, 

In  turn,  were  guided  by  precomputed  15-mlnute  progress  lines  which  were 
based  on  Interpolation  of  the  TRICO  results. 

d.  The  war  game  was  designed  to  bn  conducted  with  personnel  who 

were  organized  as  controllers,  players,  data  recorders,  and  data  reducers. 
They  were  to  be  under  the  supervision  of  the  chief  controller.  Players 
were  organized  Into  two  teams,  a  blue  team  and  a  red  team.  The  physical 
layout  of  the  war  game  Is  shown  in  figure  2-3.  Players  for  both  sides 
included  experts  from  each  of  the  supoortlng  arms  that  used  the  airspace 
and  from  the  Air  Force.  The  players  represented  several  echelons  of 
commend  and  functioned  under  the  general  supervision  of  players  represent¬ 
ing  neneuver  commanders. 

e.  The  Initial  battlefield  situations  were  taken  from  games  5  and  9 
(baseline  war  games  of  an  armored  division's  capabilities)  of  the 

SECRET  document,  subject:  Evaluation  of  TRICAP  Concept  and  Organizations  (U) 
(Short  Title:  TRICO  ( U) ) ,  which  was  published  by  the  Combat  System  Group, 

US  Army  Combat  Developments  Command.  The  battle  segment  which  was  used 
as  the  basis  for  the  scenario  occurrod  well  after  the  Initiation  of  the 
oonflict.  Initial  maneuver  unit  positions  were  in  accordance  with  those 
shown  in  the  TRICO  critical  Incident  photographs. 

f.  According  to  design,  when  play  began  the  battle  was  fully  underway. 
Operational  documents  were  prepared,  and  the  computer  was  loaded  with 
pregame  Information.  The  participants  entered  the  ongoing  situation 

much  as  a  new  duty  shift  begins  duty  at  an  operations  center.  Players 
were  briefed  on  the  existing  and  planned  tactical  situation,  intelligence 
summary,  preplanned  fire  support,  rules  of  engagement  for  air  defense 
weapons,  and  the  status  of  combat  forces  and  weapons  systems.  Emphasis 
was  placed  on  the  status  of  airspace  users  (artillery  firing,  close  air 
support  sorties,  airmobile  operations,  etc.). 

g.  The  war  game  was  played  In  l-mlnute  Kcrements.  The  clock  that 

was  used  remained  on  the  current  war  game  minute  while  the  actions  described 
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Figure  2-3.  Airspace  Workshop  War  Game  Layout 
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below  were  conducted.  In  the  war  game  players  were  not  subjected  to  any 
formal  systma  of  airspace  control;  however,  they  coordinated  requests 
for  support  with  the  senior  maneuver  players.  The  controllers  presented 
each  player  with  Intelligence  which  stimulated  maneuver  action  and  requests 
for  support  which,  In  turn,  resulted  In  use  of  the  airspace.  Deta  flow 
during  the  war  game  Is  shown  In  figure  2-4. 

h.  Early  In  the  play  of  each  minute,  controllers  selected  that 
Information  from  the  maps  of  one  side  which  represented  the  results  of 
a  reasonable  intelligence  collection  effort  by  the  opposing  side.  This 
intelligence  was  then  recorded  by  the  controller  and  given  to  players  of 
the  opposing  side  who  took  action  in  response  to  the  Intelligence  input. 

i.  Players  posted  the  intelligence  input  on  their  mans,  evaluated 
the  input,  and  initiated  actions  to  enqaqe  worthy  targets.  These  actions 
took  the  form  of  a  maneuver  initiated  by  the  commander  or  rails  for 
sunport  by  Indirect  fire,  air  defense,  or  air  support.  At  a  precomputed 
future  minute  of  play,  these  actions  by  the  players  resulted  in  use  of 
airspace  (e.g.,  an  artillery  mission  reguest  beqan  usinq  airspace  at 

T+3  minutes).  Each  player  reacted  unilaterally  to  intelligence  provided 
by  the  controllers  and  coordinated  his  airspace  usage  actions  as  he  felt 
the  unit  commander  or  unit  SOP  might  require. 

j.  Each  player  then  initiated  the  necessary  actions  to  allocate  his 
resources  n  support  of  the  maneuver  commander's  plans.  Chanqes  to  the 
current  status  of  fire  units  and  aircraft  were  recorded.  Flight  paths 

and  weapon  trajectories  which  depicted  action  that  occurred  tor  the  current 
minute  of  play  were  posted  on  overlays.  Players  also  recorded  the  actions 
taken  on  preprinted  data  forms. 

k.  Overlays  were  then  taken  to  the  attrition  table  whore  aircraft 
and  force  attrition  was  determined  through  the  use  of  probabilities 
which  were  based  on  analysis  of  the  overlays  and  a  random  number  table. 
Player  experts  furnished  the  probabilities.  Results  of  the  attrition 
were  recorded  on  preprinted  attrition  forms  and  given  to  the  control 
personnel  who  then  included  this  Information  with  their  next  intelligence 
selection. 

l.  When  all  of  the  above  actions  listed  in  g  through  k  had  occurred, 
the  war  game  clock  was  advanced  to  the  next  minute  and  the  sequence  of 
events  was  repeated. 

2-6.  Problem  Identification.  The  Army  airspace  problem  was  defined 
with  respect  to  doctrine,  materiel,  and  the  environment.  Of  primary 
Importance  wes  the  fact  that  data  from  the  workshop  specified  the  level 
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of  airspace  usage  necessary  to  support  the  maneuver  commander  as  Mail  as 
the  degree  of  Interference  to  be  ejected  when  operating  without  a 
formal  airspace  control  system.  Data  from  the  background  and  materiel 
reviews  Mere  also  considered  In  order  to  determine  the  degree  to  which 
the  problem  Is  Influenced  by  competing  or  conflicting  concepts,  doctrines, 
procedures,  and  organizations,  or  by  Inappropriate,  Incompatible,  or 
unavailable  equipment.  The  workshop  consisted  of  three  concurrent 
activities:  Background  review,  materiel  review,  ana  environmental  work¬ 
shop.  The  methodoloqy  used  for  tno  war  gamo  Is  shown  In  figure  2-b  . 

2-7.  War  Game  Refinement  Process. 

a.  The  preprinted  data  forms  were  used  as  input  to  the  computer. 

The  computer  was  used  to  construct  simplified  volumes  of  airspace  for 

all  fire  units  and  aircraft  and  then  to  screen  ell  possible  intersections 
of  airspace. 

b.  The  overlays  were  assembled,  and  one  master  overlay  which  contained 
all  airspace  usage  elements  was  produced  to  be  used  in  analysis. 

c.  Analysis  was  performed  by  experts  who  represented  Army  aviation, 
air  defense  artillery,  field  artillery  and  mortars,  and  the  Air  Force. 

They  used  the  computer  printout,  p layer  data  forms,  and  the  master  overlay 
as  Input.  In  general  terms  incidents  of  Interference  were  displayed  on 
the  two-dimensional  map  overlays  as  intersections  of  l-mlnute  vectors 
which  represented  the  traces  of  activities  by  the  supporting  arms  or 
services.  The  computer  program  was  then  used  to  determine  in  which  of 

the  Incidents  there  was  possible  interference  in  the  third  dimension. 

Once  the  computer  Identified  intersections  of  airspace,  data  on  each 
intersection  were  manually  refined,  and  a  determination  was  made  as  to 
whether  or  not  the  Intersection  was  close  enough  in  time  and  space  to  be 
considered  a  hazard  to  manned  flight.  Any  Incident  determined  to  be  a 
hazard  to  manned  flight  was  thereafter  labeled  as  a  potential  incident  of 
interference.  Data  on  the  Incident  were  recorded  on  a  preprinted  potential 
incident  of  Interference  summary  sheet,  and  the  location  of  the  incident 
was  circled  and  numbered  on  the  master  overlay.  The  master  overlay  was 
then  photographed,  and  the  analysis  procedure  was  repeated  for  the  next 
minute's  data. 

d.  The  airspace  control  problem  was  defined  for  several  tactical 
situations.  Two  Important  considerations  Influenced  the  data  anal  -  s. 
First,  the  principal  user  of  airspace  is  the  maneuver  commander;  the 
supporting  arms  and  services  that  use  the  airspace  do  so  to  support  the 
maneuver  commander .  Second,  airspace  control  Includes  one  or  more  of  the 
following  actions:  Coordination,  integration,  and  regulation  of  the 
activities  of  the  supporting  arms  and  services.  As  a  consequence,  the 
analysis  was  made  from  the  vantage  point  of  the  maneuver  commander  and 
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Para  2-7,  War  Game  Refinement  Process  front) 

sought  to  determine  the  extent  it. at  the  problem  la\  In  coordination, 
integration,  or  regulation  of  activities. 

e.  The  refinement  procedure  was  designed  to  take  a' I  of  the  outpul 
of  analysis  and  TT  44-10-1  and  then  to  develop  an  Army  airspace  ron4rol 
system.  The  refinement  process  was  conducted  oy  using  essentially  tf«» 
same  personnel  as  were  used  in  the  war  game.  These  personnel  were 
organized  Into  teams  and  were  under  ;nt  supervision  of  the  i~hief  ce'r 
reducer.  Organization  of  the  data  refinement  teams  Is  shown  In  *  )j  »•  . 


Team 

lype  of  i nc i dents  r*  ] 

number 

Personnel 

interference 

1 

Control  maneuver,  At  A 

ADA-AVN,  FAM-AVN,  AVN-»v, 

AVN,  FAN 

2 

Control  maneuver,  AF ,  FAM 

AF -AVN ,  AF-ADA,  AF-FAM 

AVN,  ADA 

AF-AF 

Figure  2-6 .  Refinement  Team  Organization 


(1)  The  function  of  contro1  personnel  In  this  stage  of  the 
environmental  workshop  was  to  direct  the  refinwnent  process  by  ass  r tin', 
the  player  teams  In  reestablishing  the  game  conditions  that  existed  at  -t.*. 
time  of  the  potential  incidents  to  be  examined  end  to  provide  necessarv 

qu I  dance . 

(2)  One  team  was  concerned  with  the  Army  aviation  incidents,  and  the 
other  was  oriented  on  Air  Force  incidents.  Methodology  for  the  refineme.  * 
process  Is  shown  in  figure  2-7. 

(3)  The  reduction  process  wl  1 1  be  accomplished  by  smmeenzing  tne 
proposed  changes  to  TT  44-10-1.  The  steps  used  in  the  process  are 

I isted  below : 

(a)  Step  I.  Examine  the  type  of  incident  end  activities  ‘hat 
produced  the  incident  to  determine  hoe  and  why  the  incident  occurred. 

The  following  questions  were  addressed:  Who  Initiated  the  activities? 

Who  had  knowledge  of  the  activities?  Who  approved  the  activities?  Why 
were  the  activities  initiated  at  that  point  In  time? 

(b)  Step  2.  Determine  who  according  to  TT  44-10-1  should  and  could 
have  had  knowledge  of  the  activities  that  produced  the  Incider4 
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Para  2-7,  War  Game  Refinement  Process  i.ont) 


Figure  2-7.  Refinement  Process  Methodology 
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Par  a  2-7,  War  Gama  Reflnmnent  Process  (cont) 

The  following  questions  were  addressed:  Who  et  each  commend  post  level 
has  coordination  Initiative  responsibility  for  each  activity?  List  the 
persons  and  actions  specified  for  each  activity  or  function.  Did  each 
person  listed  receive  the  required  Input?  Did  each  person  listed  take 
the  specified  action? 

(c)  Step  5.  Determine  If  each  procedure  specified  In  TT  44-10-1 
was  required  and  effective.  The  following  questions  were  addressed: 

Was  any  action  by  any  f arson  actually  required  to  prevent  the  Incident? 

If  yes,  would  the  procedures  specified  In  TT  44-10-1  have  prevented  the 
Incident? 

(d)  Step  4.  Determine  If  each  procedure  specified  In  TT  44-10-1 

is  efficient.  The  following  questions  were  addressed:  Is  the  procedur? 
redundant?  If  so,  can  an  alternative  be  devised  which  Is  less  reduanda.it? 
Can  an  alternative  be  devised  which  requires  less  time?  Can  an 
alternative  be  devised  which  requires  fewer  communications  facilities? 

Can  an  alternative  be  devised  which  requires  fewer  personnel? 

(4)  Data  collected  and  recorded  by  each  of  the  teams  consisted  of 
proposed  changes  to  TT  44-10-1  and  supporting  rationale.  These  proposed 
changes  were  then  examined  in  a  somewhat  larger  context.  They  were 
first  examined  with  respect  to  problem  definition  to  determine  whether 
or  not  some  aspect  of  problem  definition  alleviates  the  requirement  for 
airspace  control.  For  example,  problem  definition  might  indicate  small 
requirements  for  airspace  oontrol  above  certain  altitudes  or  areas.  They 
were  then  examined  with  respect  to  materiel  to  determine  whether  or  not 
the  equipment  required  Is  available  and  compatible  with  that  of  other 
services.  Last,  they  are  examined  with  respect  to  concepts,  doctrines, 
procedures,  and  organizations  of  higher  echelons  and  other  services 
to  determine  whether  or  not  they  are  compatible  and  promote  unity  of  effort. 

Section  IV.  WAR  GAME  EXECUTION 

2-8.  General .  The  data  produced  during  the  war  game  were  reviewed  for 
accuracy  and  completeness.  The  assembled  data  were  then  reduced  manually 
and  by  oomputer  for  analysis  and  evaluation.  The  process  was  continuous 
In  nature  and  Is  explained  below. 

2-9.  War  Game. 

a.  Duration.  The  war  game  was  played  minute-by-minute  for  4  1/2  hours 
of  war  qame  time.  These  4  1/2  hours  are  divided  In  sequence,  as  follows: 

(I)  Two  hours  of  defense  under  daylight  visual  meteorological  condition 
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Para  2-9,  War  Game  (cont) 

(2)  One  hour  of  offense  under  daylight  visual  meteorological  conditions. 

(3)  One-half  hour  of  offense  under  daylight  instrument  meteorologla I 
conditions.  The  meteorological  conditions  used  during  this  portion  of 
the  war  game  are  shown  In  figure  2-8. 

(4)  One  hour  of  offense  under  night  visual  meteorological  conditions. 

b.  Rates  of  advance.  The  average  rate  of  advance  for  tho  red 

forces  In  the  defense  phase  of  the  war  game  was  0.7  kilometers  per  hour. 

The  averaoe  rate  of  advance  for  the  blue  forces  In  the  offense  (counter¬ 
attack)  phase  of  the  war  game  was  approximately  0.7  ki lometers  per  hour. 

c.  Incident  data.  Complete  data  were  collected  on  all  potential 
incidents  of  interference. 

d.  Supporting  data.  Other  data  collected  during  the  war  game  which 
assisted  in  scenario  development  were  as  follows: 

(I)  Current  status  of  fire  units  and  aircraft  at  the  start  of  each 
scenar lo. 

(?)  All  changes  to  fire  unit  and  aircraft  status. 

(3)  All  player  over  lays . 

(4)  The  number  of  airspace  missions  bv  area  and  type. 

(5)  The  number  of  mission  pair  combinations  bv  area  and  type. 

e.  Attrition.  Attrition  was  played  during  the  war  game  to  add 
realism  and  stimulate  player  actions.  The  attrition  rate  was  determined 
by  using  rhe  best  available  probability  of  an  event  occurring  and  a 
random  number  table.  There  should  be  no  significance  attached  to  the 
number  of  attritions  as  the  war  name  was  oo+  designed  to  determine  the 
outcome  or  result  of  force  engagements. 

(I)  Attrition  of  blue  ground  forces  ms  based  on  the  TPIOO  study, 
figure  2-9  shows  interpolated  losses  for  ?  hours.  Other  ground  force 
attrition  was  not  played  as  It  had  no  effect  on  airspace  usage. 

(?)  Attrition  of  red  and  blue  aircraft  was  based  on  weapon  kill 
probabilities  furnished  by  the  ADA  experts,  figure  2-10  shows  the 
weapon  kill  probabilities  used.  All  blue  ADA  firing  units  were  assumed 
to  be  In  an  unalerted  weapons  tight  status. 
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Figure  2-B.  Daylight  Offense  Instrument  Meteorological  Conditions 
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Para  2-9,  War  Game  (cont) 


Tvpe 

Losses  In  2  hours 

Personnel 

13b 

Tanks  and  self-propelled  artillery 

9 

Fioure  2-9.  Attrition  of  Blue  Ground  Forces 


Weapon 

Percentage 

Redeye  -  Gra I 1 

0.40 

Chaparral  -  57  mm 

0.50 

Vulcan  -  23  mm 

0.10 

Hawk 

0.60 

Figure  2-10.  Attrition  Kill  Probabilities 


(3)  Attrition  of  friendly  aircraft  which  were  mistakenly  Identified 
as  hostile  and  which  were  engaged  was  aiso  played.  Past  ADA  studies 
-tow  that  there  Is  a  probability  of  0.012  percent  that  a  nonalerted  ADA 
* i r I nq  unit  will  Identify  a  friendly  aircraft  as  hostile  and  engages  *hat 
ai rcraf t. 
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CHAPTER  3 


WAR  GAME  PROGRAM  AND  EVALUATION  DETAILS 


3-1.  GeneraL  This  chapter  contains  tha  (total  lad  rasults  ot  tha  war 
geme  and  provl das  tha  basis  for  development  of  tha  al rspaca  control  system 
that  was  usad  to  begin  experimentation.  The  following  tarms  which  ara  jsed 
In  this  chaptar  ara  daflnad  In  annax  B: 

a.  Effect  I  vanes  s  of  airspace  system. 

b.  Efficiency  of  airspace  systam. 

c.  Mission  pair  combinations. 

d.  Ratio  of  potential  Incidents  to  mission  pair  combinations. 

3-2.  War  Gaming.  Data  collected  during  the  war  gaming  Included  all 
Input  and  output,  rasults  of  all  analyses,  and  tha  results  of  the 
refinement  process. 

a.  Overall  data. 

(1)  Tha  driving  Input  for  tha  war  game  was  the  Intelligence  and 
operational  data  which  were  passed  to  player  personnel  from  tha 
controllers.  One  Input  represented  one  piece  of  Information  on  one 
type  of  activity  which  was  passed  to  the  opposing  forces.  There  were 
6,002  Inputs  passed  during  the  war  game.  There  were  3,129  Inputs 
depicting  blue  force  activities  which  were  passed  to  the  red  forces. 

Figure  3-1  shows  graphically  the  weighted  average  of  these  3,129  Inputs. 
There  were  2,873  inputs  depicting  red  force  activities  which  were  passed 
to  the  blue  forces.  Figure  3-2  shows  graphically  these  2,873  Inputs. 

(2)  The  Input  discussed  In  paragraph  (I)  above  generated  player 
actions.  These  player  actions  took  the  form  of  airspace  user  else  Ions. 
During  the  war  game,  there  were  1,380  blue  force  division  missions 
which  utilized  airspace  above  the  division  area.  Figure  3-3  shows  ttie 
average  number  of  missions  per  hour  played  during  each  phase  of  tlie 

war  game.  Further  detailed  data  on  airspace  user  missions  are  contained 
In  Annex  F,  Tabulated  Data. 

(a)  Examination  of  the  definition  of  a  mission  (annex  B)  and  the 
mission  data  In  annex  F  reveals  that  missions  are  not  additive  by  area. 

In  other  words,  It  Is  not  possible  to  add  the  total  missions  that 
occurred  In  the  battalion's  area  of  the  1st  brigade  to  the  number  of 
missions  that  occurred  In  the  brigade  rear  area  of  the  1st  brigade  and 
obtain  the  total  number  of  missions  that  occurred  In  the  1st  brigade  area. 
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Hquro  3-1.  Weighted  Average  of  Blue  Force  Operational 
Inputs  per  Hour  Passed  to  Red  Forces 
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Para  3-2,  War  Garni  no  (cont) 


Figure  3-'.  '•vor.vw  'Jjrrbor  of  Missions  per  Hour 


(b)  If  a  single  aircraft  mission  passed  through  three  battalion 
areas  In  the  1st  brlqade,  both  the  brigade  rear  and  one  battalion  area 
In  the  2d  brigade,  and  through  the  division  rear  area,  It  would  be 
counted  as  only  one  mission  for  the  division,  one  mission  for  the 
division  rear  area,  one  mission  tor  the  1st  brigade  area,  three  missions 
for  the  battalion  areas  of  the  1st  brigade,  one  mission  for  the 
2d  brigade  area,  one  mission  for  the  2d  brigade  rear  area,  and  one 
mission  for  the  battalion  area  of  the  2d  brigade. 

(3)  There  were  407  potential  Incidents  of  Interference  identified 
during  the  war  game.  These  were  the  result  of  1,580  blue  force  division 
missions  which  utilized  airspace  and  the  fact  that  no  lateral  coordination 
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Para  3-2,  War  Oaming  (cont) 

ot  airspace  was  allowed  during  the  war  game.  When  analyzing  Ine  magnitude 
of  the  total  number  of  potential  Incidents  of  Interference,  It  Is  helpful 
to  realize  that  the  1,580  missions  produced  19,255  mission  pair  combina¬ 
tions,  each  of  which  c^uld  have  produced  an  Incident  and  that  some 
-'sslons  did  produce  multiple  airspace  Incidents. 

(a)  Figure  3-4  lists  the  407  potential  Incidents  of  Interference 

in  the  order  of  frequency  In  which  they  occurred .  7hi.»  Information  Is 

shown  graphical ly  In  figure  3-t . 

(b)  Annex  F,  Tabulated  data,  contains  a  complete  breakdown  of  all 
incidents  for  each  phase  of  the  war  game. 

(4)  The  refinement  process  discussed  In  par agraph  2-7  examined  each 
potential  Incident  of  I nte'-ferer.ce.  If  TT  44-10-1  addressed  the  specific 
-et  of  circumstances  rcr  a  c»rtlcu  ar  potential  Incident  and  If  the 
p-ocedures  In  TT  44-10-1  would  have  effectively  and  efficiently  prevented 
that  particular  potential  Irclcer.t,  ♦hen  the  potential  incident  was 
considered  to  be  resolved  by  current  procedures.  If  TT  44-10-1  failed 
to  either  address  a  particular  set  of  circumstances  or  to  effectively  or 
efficiently  prevent  a  DOtantlal  Incident,  then  the  potential  Incident  was 
considered  to  be  unresolved.  Results  of  the  refinement  procedures 
revealed  that  procedures  outlined  in  TT  44-10-1  resolved  337  potential 
>oci dents  of  interference.  The  distribution  of  the  remaining 
70  unresolved  potential  incidents  of  interference  is  shown  In  figure  3-6. 

b.  Field  artil lery  and  mortar  findings. 

it)  There  w9re  99  FAM-AVN  and  185  FAM-AF  potential  incidents  of 
■  n-rerference . 

(2)  No  potential  incidents  of  Interference  occurred  above 
n.000  feet. 

(3)  Control  procedures  outlined  In  TT  44-IC-!  effectively  resolved 
aM  99  FAM-AVN  potential  incidents  of  Interference. 

(a)  Thirty-six  incidents  involved  field  artillery  and  morta'"  fires 
into  a  cavalry  A0.  (AO's  inherently  require  that  all  fires  within  the 
AC  boundaries  be  coordinated  through  the  commander  assigned  The  AO.) 

(b)  Eighty  Incidents  Involved  aircraft  overflying  forward  area 
targets.  (Normal  tactical  fire  support  procedures  Integrate  field 
artillery  and  mortar  fires  with  tactical  aviation  aircraft  support.' 


Para  3-2,  War  Garni  no  (cont) 

(c)  Thirteen  Incidents  l.ivolved  aircraft  overflying  anamy  penetra- 
tlons  and  enemy  airmobile  operations.  (Normal  lataral  coordination 
procedures  would  have  restricted  flights  In  these  areas  to  a  minimum 
and  would  have.  Integrated  the  remaining  flights  as  In  (b)  above.) 

(d)  All  of  the  remaining  incidents  Involved  aircraft  overflying 
field  artillery  and  mortar  weapons  locations  at  the  time  of  firing. 
(Procedures  outlined  In  TT  44-10-1  require  that  all  pilots  be  given  a 
pref light  briefing  which  Includes  the  current  location  of  all  field 
artillery  and  mortar  weapons  In  their  area.) 


Type  potential 

1 nc 1  dents 

Area 

Number  of 
potentials 

Percentage 
of  Incidents 

FAM-AF 

Batta 1 1 ons 

160 

35.3 

FAM-AVN 

Battal Ions 

69 

17.0 

ADA-AF 

Battalions 

47 

11.5 

FAM-AVN 

Brlaade  rear 

25 

6.1 

FAM-AF 

Brigade  rear 

22 

s.4 

ADA-AVN 

Batta 1 1 ons 

17 

4.2 

ADA-AF 

Brlaade  rear 

12 

2.9 

AVN-AVN 

Battal Ions 

10 

2.5 

ADA-AVN 

Brigade  rear 

9 

2.2 

AVN-AF 

Batta 1 1 ons 

6 

1.5 

FAM-AVN 

Division  rear 

5 

1.2 

AVN-AVN 

Brigade  rear 

5 

l  .2 

AF-AF 

Battal Ions 

3 

0.7 

AF-AF 

Brigade  rear 

3 

0.7 

AVN-AF 

Brigade  rear 

3 

0.7 

AVN-AVN 

Division  rear 

3 

0.7 

ADA-AVN 

Division  rear 

3 

0.7 

FAM-AF 

Division  rear 

3 

0.7 

ADA-AF 

Division  rear 

1 

0.2 

AF-AF 

Division  rear 

1 

0.2 

AVN-AF 

Division  rear 

0 

0.0 

TOTALS 

407 

100 

Figure  3-4.  All  Potential  Incidents  of  Interference  Listed 
In  Order  of  Frequency  of  Occurrence 
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FAM-AF  FAM-AVN  AOA-AF  AQA-AVN  AVN-AVN  AVN-AF 

Supporting  arm  or  service  Interference  combinations 


*2d  brigade 
Hst  brigade 
Division  rear 

Figure  3-5.  Graphical  Display  of  Potential  Incidents  of  Interference 
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Number 
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FAM-AF 


AOA-AVN 


AVN-AF 


ADA-AF 


Supporting  arm  or  sarvlca  Intarfaranca  combinations 


“2nd  brigade 
b 1st  brigade 
cDlvlslon  rear 


Figure  3-6.  Distribution  of  Unresolved  Potential  Incidents 


Para  3-2,  War  Gaming  (cont) 


(4)  Control  procedures  outlined  In  TT  44-10-1  effectively  resolved 
134  FAM-AF  potential  Incidents  of  Interference.  (All  of  these  Incidents 
Involved  Air  Force  aircraft  which  were  flying  missions  requested  by  the 
division.  Whenever  the  division  has  requested  and  Is  aware  of  Impending 
Air  Force  flights,  the  flow  of  flight  path  information  Is  sufficient  to 
adequately  allow  coordination  and  integration  of  those  flights  with 
field  artillery  and  mortar  fires.) 

(5)  All  51  unresolvod  rAM-AF  po+entlal  incidents  o*  Interference 
Involve  the  passage  of  transient  Air  Force  aircraft  through  tne  division 
area.  (Current  procedures  outlined  in  TT  44-10-1  do  not  provide  the 
division  with  any  Information  on  transient  Air  Force  aircraft  and, 
therefore,  nc  coordination,  regulation,  or  integration  of  field  artl I lery 
and  mortar  fires  with  these  aircraft  can  be  Instigated.  Figure  3-6  shows 
that  48  of  the  5i  unresolved  FAM-AF  potential  Incidents  of  interference 
occurred  in  the  brigade  areas.) 

c.  Field  artillery  and  mortar  conclusion.  Based  on  (5)  above,  it 

Is  concluded  that.  In  order  to  minimize  the  hazard  to  Air  Force  aircraft, 
the  division  and  brigade  must  receive  timely  Information  on  all  Air  Force 
aircraft  transiting  the  division  area. 

d.  Aircraft  findings. 

(1)  There  were  34  potential  incidents  of  Interference  involving  two 
aircraft;  25  occurred  under  dav  visual  meteorological  conditions,  six 
occurred  under  day  Instrument  meteorological  conditions,  and  three 
occurred  under  night  visual  meteorological  conditions. 

(2)  Current  Air  Force  control  procedures  effectively  resolved  all 
seven  AF-AF  potential  Incidents  of  interference.  (In  all  seven  cases, 
both  aircraft  would  have  been  under  oosltlve  radar  control  at  the  CRP.) 

(3)  Control  procedures  outlined  In  TT  44-10-1  effectively  resolved 
all  18  AVN-AVN  potential  Incidents  of  interference.  (Fifteen  of  these 
Incidents  occurred  under  daylight  visual  meteorological  conditions,  and 
normal  visual  flight  rules  would  be  sufficient  to  resolve  Them.  The 
three  Incidents  of  Interference  which  occurred  at  night  occurred  under 
visual  meteorological  conditions  and  would  have  been  resolveo  by 
procedures  outlined  In  TT  44-10-1  for  the  FCC.) 

(4)  There  were  nine  AVN-AF  potential  incidents  of  Interference 
during  the  war  game. 

(a)  No  AVN-AF  potential  Incidents  of  Interference  occurred  above 
500  feet. 
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(b)  Control  procedures  outlined  In  TT-44-I0-I  effectively  resolved 
No  of  these  potential  Incidents  of  Interference.  (Both  of  those 
incidents  Involved  Air  Force  aircraft  which  were  flying  missions 
requested  by  the  division.  Whenever  the  division  has  requested  and 
Is  aware  of  Impending  Air  Force  flights,  the  flow  of  flight  path 
information  Is  sufficient  to  adequately  allow  coordination,  regulation, 
anp  integration  of  these  flights  wllh  Army  aviation  flights.) 

(r)  The  se/en  unresolved  potential  Incidents  of  Interfor.i  o  all 
involved  tho  passage  of  transient  Air  inr.p  aircraft  through  I  I  i  vision 

area.  (Current  procedures  outlined  In  T7  44-10-1  do  not  provide  the 
division  with  any  Information  on  transient  Air  Force  aircraft,  and 
no  coordination,  regulation,  or  Integration  of  these  flights  with  Army 
aviation  fliqhts  can  be  Instigated.  Figure  3-8  shows  that  all  seven 
of  these  incidents  occurred  In  the  brigade  areas.) 

e.  Aircraft  conclusion.  Based  on  (4)(c)  above,  It  Is  Jdeo 

that  In  order  to  minimize  the  probability  of  a  collision  between  Army 
aviation  aircraft  and  Air  Force  transient  aircraft,  division  and  brigade 
must  receive  timely  Information  on  all  Air  Force  alrcratt  transiting 

rhe  division  area. 

f .  ADA  f I ndlngs . 

(1)  There  were  89  ADA-AF  and  ADA-AVN  potential  Incidents  of 
Interference  during  the  war  game. 

(a)  Control  procedures  outlined  In  IT  44-10-1  effective!  .usolvsd 
77  of  these  potential  Incidents  of  Interference.  (Each  of  the  ,e 
incidents  Involved  Army  aviation  and  Air  Force  aircraft  passing  through 
friendly  air  defense  fires.  Current  procedures  prohibit  ADA  firing  units 
frcm  engaging  enemy  aircraft  If  friendly  aircraft  are  In  the  weapons 
engagement  zone.) 

(b)  The  12  unresolved  potential  Incidents  of  Interference  involved 
friendly  aircraft  which  were  mistakenly  Identified  as  hostile  and  were, 
therefore,  engaged  by  friendly  air  defense  firing  units.  (Current 
procedures  outlined  In  TT  44-10-1  do  not  provide  ADA  firing  units  with 
information  on  friendly  aircraft  flights.) 

(2)  There  were  196  Army  aviation  and  75  Air  Force  flights  in  the 
division  area  during  the  war  game. 

(a)  There  were  128  Army  single  aircraft  flights  In  the  d'v*slon  area 
during  the  war  game.  The  remaining  58  were  multiaircraft  flights. 
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Para  5-2,  War  f.amlno  (cont) 

(b)  Of  the  128  Army  single  aircraft  flights,  IN  were  rotary-wing 
flights,  and  nine  were  fixed-wing  f'lahts. 

(3)  Durinq  tne  war  game,  the  experts  plavlno  the  enemy  forces  die 
not  permit  their  rotary-wing,  slnole  aircraft  flHhfc  t<:  •■"vacn  blue 
force  targets. 

g.  ADA  conclusions . 

(1)  Based  on  b(l)(c>  above ,  it  Is  concluded  tha1  In  erge-  fo 
prevent  friendly  aircraft  from  mlstakeniy  being  Identified  as  host'ie 
and  being  engaged  by  friendly  ADA  firing  units,  division  and  brlgan^ 
must  receive  tlmelv  Information  on  all  Air  Force  aircraft  transiting 
the  division  area. 

(2)  Bosec  o-1  t(l)'.b)  above,  it  is  concluded  that  In  order  *r 
prevent  frlendiv  aircraft  from  mistakenly  being  iaentlfled  as  nostiin 
and  being  engaged  by  friendly  ADA  firing  units,  all  AD*  NrH-  jnlts 
must  be  alerted  or  informed  of  the  passage  of  friendly  aircraft  rhrounh 
their  area.  (past  ADA  studies  h?ve  shown  that  when  *">A  4  i  rinn  •"’ts 
are  alerted  to  the  impendina  passage  of  friendly  aircraft,  the  -.robo- 
bllity  that  the  aircraft  will  be  mistakenly  identified  as  host  I 'e  is 
significantly  reduced.) 

(3)  Based  on  b(2)  above,  it  is  concluded  that  alerting  or 
informing  AD^  firlnq  units  of  the  passage  of  all  friendly  alr\-ra*t  $ 
impractlcab oecause  o*  the  high  oensltv  of  Air  Force  and  Amv  ?via*lor 
flights  In  the  division  area. 

(4)  Based  on  f ( 3 )  above,  It  Is  concluded  that  there  1«  no 
significant  threat  to  friendly  forces  from  enemy  rotary-wing,  single 
al rcraft  f I i qhts  . 

(5)  Based  on  (3)  and  (4)  above,  it  is  concluded  that  a  rule  of 
engagement  which  states  that  air  defense  artillery  firing  units  will 
not  engage  rotary-wing,  single  aircraft  r lights,  except  In  self  defense, 
will  eliminate  the  need  to  alert  or  Inform  ADA  firing  units  of  these 

f I ights . 

3-3.  Pecommendati ons .  Two  different  systems  are  recommended  for 
evaluation  during  Phase  II,  CPX.  These  systems  will  be  label  lea 
System  A  and  System  B. 

a.  System  A. 

(I)  Based  on  the  need  to  have  tlmelv  Information  on  all  ‘ 1  -  ..  .h 
aircraft  transiting  the  division  area,  It  Is  recommended  that  a  two-way, 
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Para  3-3,  Recommendations  (cont) 

long-range,  secure  radio  net  be  established  from  the  A.lr  Force  CRP  to 
each  Army  division  served  by  the  CRP.  This  net  will  be  called  the 
Air  Force  routing  ne4,  and  will  Include  equipment  and  personnel  to 
permit  all  maneuver  brigades  to  operate  In  their  respective  divIsior-CR^ 
radio  nets.  The  briaades  will  use  th's  *et  to  info-m  the  ?P°  of  mlmmur. 
risk  routes  In  the  brioade  area.  Division  will  monitor  the  transmission 
between  the  brigades  and  the  CPF  n"d  wi  H  no+ifv  the  CPP  of  the  mlnfmu- 
risk  routes  over  the  division  rear  area.  These  minimum  risk  routes 
will  be  furnished  when  the  CPP  •''dicates  that  an  Air  Force  f  1 1  oht  m' ■ 
be  transiting  the  division  area. 

(2)  In  order  to  facilitate  the  timely  control  of  airsoact*  and 
dissemination  of  air  defense  alert  information.  It  Is  recommended  that 
a  five-man  auamentation  be  established  at  brioade  headou3rters  to 
function  as  a  PACE.  This  auomen+at ,  *i  I  be  organized  as  shown  in 
figure  1-4. 

(3)  It  is  further  recommended  that  a  two-wav  radio  net  be 
established  from  the  brioade  9ACF  to  the  DACE.  This  net  will  be  called 
the  division  airspace  ne+  and  will  be  used  for  coordination  girsoace 
activities  within  the  division. 

(4)  In  order  to  reduce  the  prooabilitv  that  friendly  aircraft  will 

be  mistakenly  identified  as  hostile  (para  3-2a(l)),  it  is  reccnmenced 

that  four  one-way,  lona-range,  secure  radio  air  defense  alert  nets  he 

established.  Each  of  tne  division's  three  brigades  would  establish  a 

net  between  the  BACE  and  all  ADA  tiring  units  within  its  brigade 

boundaries,  and  the  fourth  net  would  be  es.tablisned  from  tne  ;ACE  to 

all  ADA  firino  units  within  the  division  rear  area.  The  BAC^  and  DACE 

would  use  these  nets  to  alert  air  defense  units  of  friendly  aircraft 

flights  within  their  respective  areas. 

•  • 

(5)  It  is  recommended  that  the  fire  support  warning  net  be  used 

to  provide  or*n*»ral  support  artillery  units  with  a  timely  comma*. i cat i ops 
channel  for  informing  the  BACE  and  DACE  of  their  fire  missions. 

(6)  Since  there  was  no  significant  threat  from  enemy  rotary-wing, 
single  aircraft  flights  (para  3-2g(4)),  it  Is  recommended  the*  a  rule 
of  enaagement  be  implemented  which  states  that  air  defense  firing  units 
will  not  engage  rotarv-wing,  single  aircraft  flights. 

(7)  It  is  further  recommendud  that  TT  44-10-1  be  revised  to 
Incorporate  all  of  the  above  recommen .ations . 
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b.  System  B,  Justification  for  the  recommendations  in  System  B 
is  the  same  as  In  System  A  and  is  based  on  the  same  conclusions.  Listed 
below  are  the  recommendations  for  System  B. 

(1)  Establish  a  two-way,  lonq-ranoe,  secure  radio  net  from  the 
Air  Force  CP P  to  each  Army  division  served  by  the  CPP.  This  net  will 
be  called  the  Air  Force  routino  net  and  wl  II  include  equioment  to 
permit  all  maneuver  briqades  to  operate  In  their  respective  division- 
CPP  radio  net.  The  briqades  wi  II  only  monitor  this  net.  *fhen  the  CRP 
notifies  the  division  that  an  Air  Force  fliqht  will  transit  the  division 
area,  the  brigades  will  transmit  a  minimum  risk  route  for  the  briqade 
areas  to  division  headquarters.  Division  headquarters  will  consolidate 
the  briqade  minimum  risk  routes  with  tne  minimum  risk  route  over  the 
division  rear  area.  Division  headquarters  wi II  then  trar smi t  to  the 
CRP  one  minimum  risk  route  for  transitim  the  division  area. 

(2)  Conduct  briqade  airspace  control  functions  with  personnel 
already  assiqned  to  the  briqade  headquarters.  Do  not  create  an 
auqmented  BACE . 

(3)  Establish  a  two-wav  radio  net  from  the  brlnade  headquarters 

to  the  This  net  will  be  called  the  division  airspace  net.  I*t 

will  be  used  for  coord! natira  airspace  activities  within  the  division. 

(4)  Establish  a  one-wav,  lonq-ranoe,  secure  radio,  division  and 
briqade  air  defense  alert  net.  This  net  will  be  used  by  briqade 
headcuarters  to  alert  air  defense  units  of  friencly  aircraft  fliqhts 
which  will  be  crossinq  the  fcriaade  area.  Division  headquarters  will 
use  the  same  net  to  alert  air  defense  units  In  the  division  rear  araa 
o*  friendly  aircraft  fliqhts  which  will  cross  that  area. 

(5)  Revise  the  use  ot  the  fire  suDbort  warn! no  net.  jse  this 

net  for  oeneral  supror*  artillerv  to  notify  the  3ACL  or  DACE  of  qeneral 
suppcrt  fire  missions. 

(6)  Establish  a  rule  of  eriaiement  tnat  air  defense  weapons  will 
not  enoaoe  slnqle  airera*4,  rotarv-winq  fliqhts  except  in  self  dafansa. 

(7)  Revise  trainino  Text  44-iD-i  to  i ncorporate  all  o *  the  above 
recommendations.  Modify  the  manual  *o  ellmina4e  the  formation  of  a  BACE. 
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CHAPTER  4 


DETAILED  OONCEPT  AND  OONDUCT  OF  CPX  EXPERIMENT 
Section  I.  GENERAL 

4-1.  General .  This  chapter  contains  a  detailed  discussion  of  the  concept 
an  conduct  of  the  experiment.  The  organizations  used  .s  the  test  vehicle 
and  those  that  supported  the  experiment  are  portrayed  tareln.  This 
chapter  presents  the  discussion  of  the  tralnlnq  conducted  and  the  resulfs 
of  that  tralnlnq.  Data  collection,  reduction,  analysis,  and  evaluatloi 
are  also  addressed  In  this  chapter. 

Section  II.  CPX  EXPERIMEfT  DESIGN 

4-2.  General .  The  CPX  experiment  was  desiqned  to  measure  the  effective¬ 
ness  of  the  airspace  control  systems  which  were  developed  durino  The  war 
game.  The  CPX  experiment  was  conducted  to  provide  information  for 
subsequent  analysis.  The  analysis  resulted  in  a  proposed  airspace 
control  system. 

a.  Experimental  CPX. 

(1)  Accordlnq  to  the  test  design,  the  effectiveness  of  each  proposed 
airspace  control  system  was  measured  during  a  series  of  tactical  situations. 
The  system  developer  during  the  workshop  was  used  as  the  initial  input  to 
the  first  tactical  situation  and  was  subjected  to  CPX  play.  At  the 
conclusion  of  two  tactical  situations,  the  data  collected  were  analyzed 

and  the  system  was  evaluated.  Thv.  second  recommended  system  was  subjected 
to  evaluation  during  the  next  five  tactical  situations.  Data  were 
collected  and  analyzed,  and  the  system  was  evaluated  based  on  the  CPX  play. 
Analysis  of  the  two  airspace  control  systems  (systems  A  and  B)  resulted  in 
a  revised  system  (system  C)  that  was  evaluated  durinq  the  final  tactical 
CPX  situation. 

(2)  The  basic  measures  of  effectiveness  used  durinq  the  CPX  were 
delays  and  Interferences,  if  delays  in  combat  support  were  avoided  and 
the  prevention  of  airspace  user  incidents  were  accomplished  In  an  efficient 
manner,  then  the  system  was  effective.  This  is  outlined  in  the  logic 
diagram  in  figure  4-1 . 

(3)  A  modified  di  vi  s i on-leve  I  CPX  was  conducted  in  a  mid-intensity 
Europ'ian-type  environment.  The  tactical  situa+’on  was  superimposed  on 
the  area  north  of  Fort  Hood.  The  forces  included  two  mechanized  infantry 
brigade  headquarters,  (with  or  without  airspace  control  augmentation 


A-  l 


depending  on  the  system  being  measured)  and  a  mechanized  division  TOC 
with  an  airspace  control  elemnn*  and  selected  staff  e'ements.  Maneuver 
battalions,  corps  headquarters,  and  selected  divisional  combat  support 
elements  were  represented  by  controller  personnel 

b.  Tho  seven  scenario  tactical  situations  whl^n  wore  used  as  a 
vehicle  to  measure  the  systems  were 


M)  Delay. 

(2)  Defense. 

(3)  Counterattack. 

(4)  Attack. 

(5)  Exploitation. 

(6)  Airmobile. 

(7)  Night  attack. 


Section  III.  CPX  EXPERIMENT  EXECUTION 
4-3.  CPX  Execution. 

a.  General.  A  CPX  was  conducted  to  measure  the  effect! venes  :f 
ttie  airspace  control  systems  which  were  developed  durinq  phase  I  iworksn  • 
The  CPX  was  conducted  as  desiqned  except  that  the  niqht  attack  was  not 
evaluated  since  the  war  game  results  showed  a  decrease  In  adlvi*',  ?ni 
there  was  a  need  for  selected  scenarios  to  be  rerun  against  some  systems. 


b.  CPX. 


(I)  The  CPX  was  conducied  over  a  period  of  3  weeks.  The  systems 
measured  against  the  various  tactical  situations  are  shown  in  figure  4-2, 
and  a  detailed  description  of  each  system  is  found  in  annex  E. 
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Para  4-3,  CPX  Exacution  (cont) 


CPX  run  number 
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(2)  A  modified  division-level  JPX  mbs  conducted  in  a  mid-intensity 
European-type  environment.  The  tactical  situations  were  superimposed 

on  the  area  north  of  Fort  Hood.  The  command  post  workshop  area  was  used 
In  the  CPX.  The  test  area  layout  Is  shown  In  figure  4-3,  Radio  nets  were 
simulated  by  connecting  AN/GRC-39's  by  wire  rather  than  by  R F  transmission. 
Wire  nets  were  simulated  by  wiring  TA-312's  directly  between  users.  This 
eliminated  the  use  of  switchboards. 

(3)  The  organization  of  the  player  personnel  for  each  rur  is  found 
In  paragraph  4-4. 

(4)  The  various  tactical  situations  portrayed  differing  densities 
of  airspace  usage.  The  density  cf  tactical  missions  Is  shown  in 
figure  4-4. 

(5)  There  were  three  MOE's  for  the  systems: 

(a)  The  number  of  delays  In  the  receipt  of  combat  support  provided 
to  the  maneuver  commander. 

(b)  The  number  of  Incidents  of  Interference  among  airspace  users. 

(c)  The  number  of  personnel  and  amount  of  equipment  which  were 
dedicated  to  the  operation  of  the  airspace  control  system. 

(6)  Each  system  was  subjected  to  a  scenario  play  of  from  4  to  6  hours. 
The  assumptions  are  shown  for  each  scenario  In  flqure  4-5. 
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(7)  A  detailed  analysis  poriod  was  conducted  at  the  conclusion  of 
the  CPX.  Team  personnel  from  tho  United  Statos  Arm/  Aviation  School  and 
Agency,  The  United  States  Army  Infantry  School  and  Agency,  The  United 
States  Army  Armor  School  and  Agency,  The  United  States  Army  Field 
Artillery  Center  end  Agency,  and  The  United  States  Army  Air  Defense  School 
and  Agency  were  used.  Representatives  from  the  United  States  Air  Force 
assisted  in  the  analysis  of  tho  effects  of  Air  Force  tactics  upon  tho 
airspace  control  svstem. 

4-4.  Organization.  Durlnq  tho  CPX,  the  evaluated  headquarters  were 
considered  to  be  organized  under  the  current  H-sories  TOE.  tlemonts 
of  these  headquarters  that  wore  not  involved  in  airspace  control 
(31  and  SI  sections,  company  headquarters,  security  sections,  etc.)  were 
not  manned  or  simulated  durinq  the  CPX.  There  were  other  staff  elements 
that  made  a  very  minimal  contribution  to  the  airspace  control  effort; 
therefore,  staff  sections  were  consolidated  for  the  purpose  of  economy. 
Their  input  to  the  airspace  control  effort  was  not  degraded.  An 
example  of  this  consolidation  was  the  G4  and  the  division  surgeon. 

Each  staff  section  was  manned  to  a  level  that  allowed  the  section  to 
play  the  CPX  in  such  a  manner  that  the  demands  on  the  staff  member's 
time  were  realistic.  No  effort  was  planned,  or  made,  to  allow  for  a 
24-hour  operation  or  the  processing  of  all  staff  actions,  in  some  cases 
a  player  actually  played  two  or  more  roles.  Complete  displays,  maps,  and 
status  boards  were  not  maintained  by  all  staff  sections.  For  example, 
the  fire  support  officers  did  not  post  the  ammunition  starus.  Journal 
clerks  were  not  played  nor  were  consolidated  staff  journals  maintained. 
Figure  4-6  depicts  the  player  and  controller  oroani  zatior.  for  the  CPX. 

The  internal  airspace  control  organization  was  varied  wi*h  each  system 
and  is  shown  in  figures  4-7  and  4-3. 

4-5.  Variables. 

a.  General.  The  variables  in  the  experimental  Tx  fell  into  two 
cateqoriej,  airspace  control  systems  and  tactical  situations.  The  two 
categories  were  varied  for  each  iteration  run)  of  the  CPX.  The  purpose 
of  varying  these  two  factors  was  to  measure  th®  effectiveness  of  each 
variation  of  the  systems  anu  the  effects  of  various  tactical  situations 
of  the  evaluated  systems.  Each  run  of  the  CPX  had  similarities  with  the 
others,  but  the  runs  varied  sufficiently  so  that  no  one  run  was  directly 
comoarable  to  any  other  run. 

(I)  Systems.  There  were  three  basic  airspace  control  systems  used 
in  the  CPX.  They  were  designated  A,  B,  and  C.  Systems  A  and  3  were  the 
results  of  the  analysis  of  the  find  ins  af  the  end  of  the  airspace  work¬ 
shop.  The  CPX  started  wi+h  these  two  systems  and  they  were  subsequently 
modified  to  optimize  their  effectiveness.  A  detailed  discus  ion  of  the 
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Flgura  4-6.  Playar  and  Control  lar  Organization 
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Figure  4-7.  Player  Brigades  Organization 
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supporting  analysis  is  covered  in  chapter  o.  ine  ruuuiTing  vc~'  a*  Ions 
war#  designated  by  a  letter  and  a  ;  i.e.,  fi-l  ,  b-4.  etc.  Tee 

personnel  requirements  for  eacn  S'sie.?  and  run  en?  o.scussed  n 
paragraph  4-4.  The  communication  requirements  and  ne"S  are  shown  in 
figure  4-9.  Procedural lv.  the  A  system  was  a  fu.i  information  system 
in  which  all  decisions  wore  based  on  current  reported  Information. 
Maneuverable  air  vehicles,  such  as  aircraft,  we-e  fqwn  ?roun  ,  reyo^tej 
hazards .  The  operators  attempted  to  minimize  nsn-s,  nai  Totally 
eliminate  them.  Ail  Air  porce  flights.  Army  command  and  control  fii<yJ 
and  medical  avacuatfon  fliqhts  were  reco;  rod  ir.ro  the  system.  S/s  ■  *"  • 
was  based  on  the  concept  that  an  experienced  operations  offictr  co  ' 
predict  the  level  and  points  of  heavy  activity;  therefore,  le*-*  report  i. 
was  required  in  this  system.  System  C  hac  some  rearur**?  or  n  and  U  .  i  os 
new  concepts  that  were  developed  as  tne  O*  progress?  *. 

(2)  The  tactical  situation  and  friendly  ra  firs  were  develop*" 
by  the  scenarios  that  were  used.  Ths  type  ot  ground  c,**r.t,at  was 
characteristic  ot  that  excepted  in  a  m  c-intensity  European-type 
conflict.  The  scenarios  were  cased  on  information,  activities,  and 
force  mixes  found  in  rne  7RIJ./  studies  and  The  results  of  the  war 
game.  Paraqraph  4-’  contains  ir.  format  ion  on  the  spec.*ic  levels  of 
activity  and  the  scenarios  tha*  sue;  or*ed  a  spec*;*.  "un . 

b.  Variations  tv  run.  Runs  i  ano  5  starred  with  a  oasic  system 
which  was  subsequently  modified  in  runs  2,  4,  b,  6.  and  7.  Run  8. 
system  C,  was  der.ved  fror  i ncorporat i nq  features  of  the  system*  usee 
in  previous  runs.  The  pr'ocedu,'os .  tactics,  and  Techniques  used  ’• 
aacn  run  are  discussed  •  ar.nex  E. 

4-6.  Tra i n i ng . 

a.  General.  As  in  a' I  *osts  and  evaluation.,.  ira-n'^o  is  <->♦ 
primary  importance  to  -■  ?  .c  •  ,s  or  failure  of  rno  en.,e-ivor .  A  review 

of  existing  US  Army  doctrine  on  a  rspace-related  procedures  disclosed 
numerous  references  ir.  various  field  manuals,  but  nownere  was  Th-»re  *n 
all-inclusive  document  wic^  p**ovi '.•■•d  i  i  r  so  ace  ccord  <  nat  i  on  doctrine 
and  techniques  for  the  commander.  Iho  srafT  manual  ,  Traininq  Text 
44-10-1,  attempted  to  delineate  all  airspace  procedures.  For  +h  s  reason, 
this  traininq  text  was  selected  as  the  procedural  manual  for  u- •*  in  the 
experiment.  As  a  result  of  the  analysis  process  conducted  after  the  war 
qame,  modifications  were  made  to  the  original  trainir.o  text.  Additionally, 
in  the  revised  versions  of  the  trainir,  text  wiicri  reflected  systems 
A  and  B,  a  column  titled  'Descriptions  was  adder.  This  added  column 
contained  detailed  information  requirement-:  and  swelled  out  commute-- 
tions  means  to  be  utilized.  The  use  of  rnis  document  ^n^nied  pi  •••irs 
and  controllers  to  refer  to  one  document  for  a'1  »i rspace  contro* 
procedures . 
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Para  4-6,  T n  Inq  (con*) 

b.  Preexperlmenf  ‘ralnlrn.  am  cavers,  cc  tro  —  ,  :nd 
•valuator  were  reouirea  ♦  n  atfe'id  ry  t> t •« .»  »ii . «av  '-cmpoaed  of 
lectures,  conferences.  pre>'f  cal  exercises,  avaiuatl  .ns,  and  critiques. 
The  basic  tralnlnq  '•-heavl*-  resulreo  that  the  pier*rs,  control  lars,  and 
•valuators  attend  a  ‘«r*ur*  on  the  ovr -al  I  purpose  and  objective  c*  **ia 
IPX.  This  was  to l  lowed  by  a  conference  on  the  b  -.sir  rA*»r«r  •»  mater  si 
The  players  than  went  to  their  staff  sections  ano  were  L.r.ianlzeo  to 
play  the  -.vstam  belnq  evaluated,  bi.ce  ornanlzed,  they  further  studlec. 
experimented  wltt,  (  and  eva'^a^ed  tht  pro.odures .  concurrently,  tn#v 
developed  disc  lavs,  ‘ones  *nd  internal  tech'uvjes  wf.icn  wouit;  ainw 
them  to  plav  the  procedure!  ht»  irylnlnq  was  repeated  for  ear*-  new 
system  (I.#.,  system  A  and  4  and  for  minor  moor  ♦  i  ce*  l  ons  as  desc  u«- . 
be  low) . 


c.  Interim  tralnlm.  Because  of  the  .'gt.-'t  o*  Ihe  exprrimert 
each  day  of  the  PPV  *»es  '~he**ec  ♦  i<- 1  '"d  ’>  .an  *  a  ,j.  >,n:  yrj 
orientation  period  <uch  ys  ‘hat  iesc-'lad  <n  b,  ab^ve ,  to  ‘am'.ilaripe 
the  participants  w1  ‘h  chances  in  orqanl  zat  I  ons  an;  procedures  *''lch  were 
developed  by  the  evaluator  ano  analyst.  The  lenatn  and  scop*  •  the 
training  period  was  dependent  on  the  extent  of  n,e  channes. 

d.  Tralnlm  eva  uatlon.  »♦  tne  cone 'us  I  on  ♦  e  ;  •  lot  te  •  ,  •  * ,  er 

personnel  were  asked  *c  evaluate  tne  tralnlnc  conductac.  L'Stea  be  . a* 
are  the  results  of  thei-  evaluation 

(I)  Seventv-one  percent  o*  ttie  responoents  ll  ot  46.)  ♦  & i t  *ha‘ 
the  tralnlnq  which  was  conducted  '"creased  their  kncxxirndm  ot  **>e  Su.  ect 

(?)  r-.eventv-ei  ih«  percent  of  the  resronder*s  (.6  or  *( »  mfllra*er 
that  the  practical  ♦ralnlm  during  the  pilot  test  Increased  their 
knowledge. 

(3)  Seventy -four  percent  cf  the  respondents  ( 34  of  4b)  Indicated 
that  tt.e  instructional  material  was  an  aid  to  their  leerninc. 

(4)  Seventy-si*  percent  of  *r.e  resoonoents  )35  of  40)  indicated  that 
the  tecl  titles  were  conducive  to  the  conouct  of  effective  tralnlno. 

(5)  Sixty-  ■»  percent  of  the  respondents  ( 28  of  46)  were  satisfied 
with  the  lectures  conferences. 

(6)  Fifty  percent  of  the  respondents  (23  ot  46)  Indicated  tnat  the 
practical  work  periods  were  of  sufficient  length. 

(7)  Thirty  percent  of  the  respondents  (16  of  46)  Inc.cntnd  i!  il  m 

prar-tlcal  exercise  time  was  needed. 
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Para  4-6,  Training  (cent) 

(8)  fifty-nine  percent  of  the  respondents  (27  of  46)  fait  ttet 
tt>ay  vere  able  to  perform  thalr  functions  as  a  rasult  of  training. 

a.  Examination  results.  At  the  conclusion  of  the  pilot  tast, 
division  and  brlqada  piayars  vara  adnlnlstarad  an  examination  on 
TT  44-10-1.  Only  41  parcant  ('.9  of  46)  vara  able  to  pass  this 
examination.  Since  this  level  of  proficiency  was  far  below  that 
desired,  retraining  was  conducted  following  the  Initial  program  discussed 
in  b,  above,  and  prior  to  the  start  of  run  I.  Results  of  the  retraining 
brought  the  proficiency  of  the  players  *c  an  acceptable  level  to  begin 
the  experiment. 

t.  Qua  I  i  f  i  cat  i  or  f  personnel,  QuMng  the  in-proc«  .  Ing  phase, 
the  players  and  c  •  t , -,i  le^s  completed  a  luest lonnal re  »r.  icr  reflected 
their  military  <•«.  g  *ng  Meld  experience,  're  data  were  analyzed 
■  Irh  the  object  u  "leasurir.g  tr.e  1  I  i  ♦  a  r  /  academic  background  of  Ihc 
participants  <•  •>  career  development  and  speciality  courses  and  ir 

field  experience  i  "  al  rspace-re I atoc  functional  areas,  '"e  Fort  mooc 
adjutant  genera  section  indicated  test  the  percentage,  isted  below 
a^e  rigner  than  the  mean  percentage  for  fort  *<ood  units 

il)  Ail  of  the  officers  had  -attained  the  recuired  level  of  military 
schooling  ‘or  their  grade. 

:  2  ’  fighty-Mve  percen*  c‘  the  lieuteran*  colonels  anc  57  percent  of 
t-e  majors  were  '"aft  colleje  rr  equivalent  graduate:,. 

(3)  Qeventy-three  percert  of  tne  captains  -ere  advanceC  ^ourse 

g^ad-ates . 

4!  Twenty-seven  percert  o*  the  senior  noncor-i  ss  i oned  of‘icers  *  ac 
a**enoec  tne  senior  NCO  course. 

(3)  TMr tv-nlne  percent  of  T,e  cr's  arc  ••  's  were  graduates  of  an 
‘■CTi  academy. 

(()  Ail  of  the  er I isted  men,  £4  and  below,  "ad  completed  advanced 
individual  training. 

j.  Experience  level  of  part i cf pants .  Util 'zing  the  Questionnaire 
described  in  e,  above,  the  experience  level  of  the  player  personnel  in 
airspace-related  areas  wes  obtained  and  is  listed  In  figure  4-10.  There 
were  68  participants:  One  colonel,  seven  lieutenant  colonels.  19  majors, 
26  captains,  and  15  lieutenants. 
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Para  4-6,  Training  (coot) 
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Air  traf f lc  control 
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figure  4-10.  Exp»rience  of  Personnel 


4  - ' .  Data  Collection  and  Reduction . 

a.  Three  different  modes  o*  data  col'ection  wore  us»»d  durino  the 
T5*  experiment.  This  allowed  maximum  flexibility  and  a+  the  same 
♦ime  assured  that  essential  data  were  collected  on  a  scheduled  basis. 

(1)  The  first  mode  of  data  collection  was  an  hourly  collection  of 
all  preprinted  data  forms  which  the  players  and  player  control lers 
nad  completed.  These  forms  were  Immediately  reviewed  by  the  data 

col  lection  team,  and  errors  were  corrected. 

(2)  The  second  mode  of  data  collection  was  the  unscheduled 
jj&n i ss • on  of  reports  by  evaluators  during  the  conduct  of  the  CPX 
experiment.  This  mode  of  data  collection  permitted  problems  to  be 
identified  immediately  and  allowed  the  current  CP*  experiment  airspace 
control  system  to  be  modified  durinq  that  particular  run. 

(J)  The  third  mode  of  data  collection  was  a  debriefinq  of  all 
evaluators.  The  debriefinq  was  conducted  at  the  termination  of  each 
<~P>  experiment  run. 

b.  Data  reduction  started  immediately  atter  the  data  collection 
team  finished  screeninq  the  forms  collected,  ’otentlal  incidents  of 
interterence  were  Identified  mar.  Ily  and  through  the  use  of  a  computer 
S' mu l at  ion.  All  uses  of  airspace  were  recorded  by  the  user  on  one  of 

a  series  of  preprinted  computer  data  forms.  These  preprinted  computer 
data  forms  were  separa"  om  the  other  data  forms  and  punched  on  IBV 
cards.  When  all  airspace  user  data  for  one  run  had  been  transferred  to 
data  cards,  the  cards  were  read  Into  the  computer  for  further  editing. 

(I)  The  computer  simulation  used  during  the  CPX  experiment  was 
virtually  identical  to  tha  simulation  employed  In  the  workshop.  Aircraft 
were  flown  In  l-mlnute  increments  through  simplified  volumes  of  airspace. 
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Para  4-7,  Data  Collection  and  Reduction  (cont) 

The  FAM  projectiles  were  flown  In  a  parabolic  trajectory  which  has  lt» 
vertex  located  midway  between  the  target  and  flrlnq  location.  The  Main 
difference  between  the  computer  simulation  used  during  the  workshop  end 
the  one  used  during  CPX  experiment  was  the  method  used  to  compute  AOA 
Incidents  of  Interference. 

(2)  The  AOA  misident I f Icat ion  rate  that  was  used  durlno  the  CPA 
experiment  was  the  same  as  that  which  was  used  In  the  worlshop;  hoeever, 
attrition  was  not  played.  The  computer  simulation  that  was  used  In  the 
CPX  experiment  determined  all  ADA  engagements  of  friendly  aircraft.  It 
did  this  by  first  checking  all  friendly  aircraft  flight  paths  against 
the  ranqe  and  altitude  capabilities  of  all  non-IFF-equipped  ADA  firing 
units.  If  the  aircraft  fliqht  path  was  within  the  range  and  altitude 
capability  05  firing  unit,  a  random  number  threshold  determined 
whether  or  nol  the  aircraft  wore  enqaged  by  the  flrlnq  unit.  Cnqagenents 
were  printed  out  by  the  computer  as  ADA  potential  Incidents  of  Interference. 
The  random  number  threshold  was  based  on  the  misidenti  tir.at  ion  rate.  The 
computer  simulation  which  deterined  ADA  enqaqements  of  friendly  aircraft 
was  repeated  each  minute  of  an  aircraft  flight,  if  an  aircraft  was  on  a 
fixed  area  for  more  than  I  minute,  the  doterml  nat  ions  dnscr  bee  above 

were  made  only  for  the  first  minute  the  aircraft  was  In  the  fixed  box 
If  the  ADA  firing  unit  was  alerted  to  the  passaqe  of  a  particular  flight, 
no  determinations  were  made. 

(3)  Based  on  the  preprogrammed  firino  unit  locations,  woapo-' 
characteristics,  and  !BW  data  and  input,  the  computer  printed  oc*  a 
preliminary  list  of  all  ADA-AF,  ADA-AVN,  FAM-AF,  FAV-AVN,  and  AVN-AF 
potential  Incident*;  of  i nto^f emnee .  Fach  incident  Identified  b  the 
computer  was  manually  exam 'oed.  Tht  remaining  incidents  were  used  as 
inputs  for  analysis. 

(a)  Army  aviation,  A.r  Force,  and  field  artillery  dela/s  we-e 
determined  manually  by  comparino  the  scenario  with  various  preprinted 
computer  and  loq  forms,  relays  determined  in  this  manner  were  used 
as  inputs  for  analysis. 

(b)  General  statistical  and  work  analysis  data  were  collected  froM 
a  1 1  sources. 

4-8.  Data  Analysis  ano  Fvaluation. 

(a)  The  basic  inputs  fur  analysis  were: 

(I)  The  manually  confirmed  list  of  potential  incidents  of 
interference. 
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(2)  The  listing  of  delays. 

(3)  General  statistical  and  work  analysis  data. 


(4)  Eva  I uator  comments . 

b.  Potential  incidents  of  interference  and  delays  were  used  to 
identify  problem  areas.  The  qeneral  statistical  and  work  analysis  data 
were  used  to  determine  the  scope  of  the  problem,  and  evaluotor  comments 
were  used  to  document  procedural  errors,  human  failures,  adequacy  of 
communication,  and  other  factors  that  affected  system  performance. 
Evaluator  comments  were  also  u.  —  as  an  immediate,  but  limited,  means  o< 
determining  general  system  effect i  veness. 

c.  Once  problem  areas  were  identified,  a  detailed  evaluation  was 
conducted  to  determine  what  caused  the  problem  to  develop.  System 
failures  were  cateqorijed  into  inadequacies  of  personnel,  equipment, 
or  procedures. 

d.  Changes  to  the  airspace  control  system  were  then  developed  for 
experimentation  in  the  next  run. 
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CHAPTER  3 


CPX  EXPERIMENT  EVALUATION  DETAILS 

Section  I.  GENERAL 


5-1.  General ■ 

a.  This  chapter  contains  the  detailed  procedures,  to  Include  modifi¬ 
cations  to  the  concepts  discussed  In  chapter  4,  used  to  process  CPX 
experiment  data.  Data  are  traced  step-by-step  from  their  basic  reduced 
form  to  the  final  recommendations.  Ono  major  chanqe  to  the  step-by-step 
evaluation  process  mbs  the  summoning  of  a  general  officer  airspace 
control  conference.  The  motive  for  calling  this  conference,  Its  purpose, 
and  the  results  are  also  discussed  here. 

b.  The  following  term  used  In  this  chapter  is  defined  in  annex  E* : 
crossover. 

3-2.  Methodology. 

a.  Computer  data  on  potential  incidents  of  Interference  were 
generally  not  available  for  analysis  and  evaluation  before  system 
modifications  had  to  be  made  for  the  next  experiment  run.  As  computer 
data  became  available,  they  were  analyzed  and  evaluated,  and,  if 
appropriate,  system  changes  were  incorporated  Into  subsequent  experiment 
runs . 

b.  Information  on  delays  was  generally  available  for  analysis  and 
evaluation  before  the  next  experiment  run.  Other  Information  was 
processed  only  when  it  was  deemed  appropriate  by  analysts  or  evaluator 
personnel  . 

c.  All  evaluators  were  assembled  after  each  experiment  run  to 
review  the  input  and  function  Inn  of  the  component  agency  and  communi¬ 
cations  net  which  were  a  part  of  that  paitlcular  airspace  control  system. 
All  available  Incident  and  delav  data  on  present  and  past  runs  were 
presented.  A  tentative  qenera1  evaluation  of  each  system  was  made  during 
this  debriefing  and,  based  upon  this  evaluation,  changes  were  made  to 
the  system  prior  to  the  next  CPX  experiment  run. 

d.  If  th  r  -p  were  majcr  system  changes,  retraining  was  conducted, 
and  in  some  cases  short  pilot  experiments  were  scheduled. 
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e.  The  evaluation  process  on  all  runs  continued  throughout  the 
experiment  and  for  several  weeks  thereafter.  In  some  cases,  such  as  the 
ADA  crossovers,  the  significance  of  the  problem  did  not  become  evident 
until  after  all  experiment  runs  were  completed. 

f.  During  all  runs,  emphasis  was  placed  on  the  operation  of  the 
candidate  system  components  within  varylnq  structures.  This  was  done 
to  determine  what  Impact  each  component  had  on  the  overall  system 
performance.  The  nature  of  the  experiment  precluded  objective  testing 
of  a  complete  system,  and  no  attempt  was  made  to  compare  run  results. 

o.  After  all  CPX  experiment  runs  were  evaluated,  it  was  determined 
that  It  would  be  desirable  to  examine  the  question  of  how  many  potential 
incidents  of  Interference  wou Id  result  from  playlna  selected  scenarios 
without  the  use  of  any  type  of  airspace  control  system.  This  was  done 
by  uslnq  the  FAM  data  of  the  selected  run  In  the  same  manner  as  played 
in  the  experiment  and  by  flylnq  all  al '-craft  In  straight  i,ne  paths 
directly  from  their  origins  to  their  destinations.  ADA  Incidents 
were  generated  In  the  same  manner  as  In  the  experiment  except  that 
there  were  no  alerts  given  to  ADA  flrlnq  units.  The  results  of  these 
r-ontrol  led  runs  which  used  the  attack  and  defense  scenarios  are  shown 
as  runs  9  and  10  (fin  F- 1 2 ) . 

l-l.  Measures  of  Effectiveness. 

a.  The  measures  of  effectiveness  which  were  used  to  evaluate  each 
system  and  run  of  the  CPX  experiment  were  the  number  of  potential 
iicideots  of  interference  which  occurred,  the  number  of  delays  which 
occurred,  and  the  number  of  personnel  and  amount  of  equipment  which 
were  dedicated  to  the  operation  of  tha"  particular  airspace  control 
system. 

b.  The  type  of  potential  incident  of  Interference  which  resulted 

*  ran  a  particular  run  identified  a  system's  problem  area.  The  relative 
njmbor  of  potential  Incidents  of  interference  of  a  particular  type 
identified  the  magnitude  of  the  problem.  Because  of  the  nature  of  the 
‘■xperiment,  the  large  number  of  variables,  the  difference  in  system 
loading,  and  the  use  of  a  continuously  changing  airspace  control  system, 
the  number  of  potential  Incidents  of  interference  from  run-to-run  are 
not  directly  comparable. 

c.  The  tvoe  of  delay  which  resulted  from  a  particular  rUn  identified 
system  problem  areas,  and  the  relative  number  of  delays  identified 

*he  magnitude  of  the  problem.  Aaaln,  as  with  potential  incidents  of 
interference,  delays  from  run-to-run  are  not  directly  comparable. 

d.  The  direct  cost  of  all  communications  equipment  needed  to  operate 
*  each  system  and  the  number  of  additional  personnel  needed  to  per4  r. 
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airspace  control  functions  d o  not  represent  the  entire  system  burden. 

The  entire  system  burden  Includes  not  only  direct  costs  but  alto  directly 
related  costs  such  as  the  cost  of  power  supplies,  means  of  transport, 
and  the  myriad  of  related  I oo 1st! cal  support  cost. 

e.  Overall  system  effectiveness,  as  used  In  the  CPX  experiment, 
was  a  trade-off  between  tho  benefits  and  burdens.  The  benefits  are 
measured  by  a  reduction  of  potential  Incidents  of  Interference  and  delays. 
The  burden  Is  measured  by  dollars,  men,  radio  frequencies,  etc. 

5-4.  Analysis. 

a.  Lach  ADA  potential  Incident  of  Interference  resulted  from  a 
system  failure.  When  any  of  the  systems  were  used  In  the  experlrent, 

It  was  necessary  that  ADA  tlrlno  units  be  alerted  to  the  passage  of  any 
aircraft  flight  that  was  considered  to  be  ADA  vulnerable.  Once  an 
ADA  firing  unit  was  alerted  to  a  particular  friendly  flight,  there  was 
no  probability  that  the  ADA  ‘Irina  unit  would  Identify  that  flight  as 
host!  le . 

(I)  r,nce  a  specific  system  failure  was  Identified,  analysts  sorted 
throuqh  all  loos  and  work  data  to  determine  where  the  flow  of  Information 
became  restrictive. 

(J)  The  comments  o'  evaluators  who  wore  observino  those  areas 
which  were  identified  as  beinc  restrictive  aldod  In  determining  that 
the  restrictions  resulted  f rcr  the  failure  c*  personnel,  equipment,  or 
procedures . 

(3)  When  alerts  for  a  particular  area  wore  passed  late,  they  were 
r i  ived  ns  if  passed  or  ti~e. 

(4)  The  enoaqement  rone  o*  all  ADA  flrinq  units  was  assumed  to  be 
circular,  and  the  radial  distance  was  assumed  to  be  equal  to  the  maximum 
f i ri nq  ranqe. 

(5)  Three  seoarate  ADA  alert  "ets  were  played  durlnq  all  runs  of  the 
Py  experiment.  This  was  done  to  recuce  the  volume  of  traffic  over 

each  net  as  it  was  determinea  analytically  that  use  of  a  single  net  would 
result  in  that  net  beinn  ovc-<-ioaded  and  ineffective.  The  disadvantage 
cf  usina  three  ADA  alert  -  ..ts  is  the  enlarqenent  of  the  ADA  crossover 
p  rob  1  on . 

o.  ^ot  ull  PAW  potential  incidents  of  interference  resulted  from  a 
system  failure.  Some  FAM-AVN  and  f A'A-AF  Incidents  involved  aircraft 
which  were  on  minimum  risk  routes.  This  type  of  incident  represents  an 
unavoidable  risk  for  that  particular  airspace  contrc 1  system.  All 
other  FA**  incidents  resulted  from  a  system  failure. 
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Para  5-4,  Analysis  (cont) 

(1)  FAM  Incidents  which  resulted  from  a  system  failure  were  analysed 
as  dascrlbao  In  a( I )  and  (2),  above. 

(2)  Battalion-level  personnel  usaoe  was  not  played  durlro  the  CP< 
experiment.  All  FAM  Incidents  Involvlno  direct  support  fire  units  and 
close  air  support  aircraft  In  strike  patterns  were  assumed  to  be  resolved 
at  battal Ion  level . 

(5)  FAM  data  on  potential  Incidents  ci  Interference  simnly  identify 
‘he  fact  that  an  aircraft  flight  and  a  Fam  proiertile  occupied  the  same 
larqe  block  of  airspace  durlr.i  a  l-minute  period.  The  probability  that 
a  projectile  actually  strikes  an  aircraft  Is  extremely  remote.  One 
method  of  computlno  these  probabl 1 1  ties  shows  that  the  probability  of  a 
projectile  strikinq  an  Air  Force  flloht  in  a  close  air  support  box  Is 
approximately  one  In  500  million.  The  probability  that  a  projectile 
strikes  an  Air  Force  flloht  traverslno  an  area  at  55h  knots,  Is 
approximately  two  Ip  10  million. 

c.  AF-AV'J  incidents  resulted  from  *no  fa' lure  to  play  a  coo; d i rat i nq 
altitude  between  the  Army  and  the  Air  Force.  Joint  doctrine  states  that 
a  coordination  altitude  Is  required,  but  It  does  not  state  what  specific 
a  1 1 i tude  will  h»  use*  . 

d.  Fach  Air  Force  and  Army  delay  rest. I *ed  from  a  system  failure. 

Eac  i  of  these  failures  was  analyzed  as  desc  Ibed  in  a(l)  and  (2),  above. 
Delay  data  Identified  problem  areas  even  thouqh  a  particular  svstem 
failure  did  not  produce  a  potential  incident  of  I ntprf erence.  An 
example  of  this  Is  late  AOA  aleits.  Late  ADA  alerts  could  not  produce 
incidents  because  o*  the  assumption  discussed  in  a(5)  above. 

e.  rield  artillery  delays  did  not  result  from  a  svstem  failure. 

'Peso  delays  are  b«*st  thouqht  of  or  a  trade-o#f  between  the  burden  and/or 
The  loss  of  opportunity  Involved  In  reschedulinq  or  cancel  lino  of 
ar*iilory  fires  and  t*»e  added  safety  provided  to  aircraft  operatinrj  in 

**’*•  airspace.  The  burden  lnvolv°c  in  reset  dulim  or  cancel  I inq  artillery 
‘i  ro_,  is  relatively  easy  to  estimate:  nnw»ver,  the  acceptable  deoreo 
of  rs*  to  friendly  aircraft  cannot  be  sut  ected  to  quantitative  analysis 
tspre  is  no  consensus  as  to  what  is  an  acceptable  decree  of  risk. 

Th»  analysis  of  potential  Incidents  of  interference  for  experiment 
'  and  10  served  as  a  basel'no  for  tne  attack  jnc  defense  scenarios. 

'  -  jr s  i dent i  f  i ed  the  tyoes  o*  incidents  which  did  not  present  a 

s i dui * i can*  problem  reqardless  of  whether  or  not  an  airspace  control 
s^s*em  was  used.  They  also  confirmed  that  some  types  of  Incidents 
sens i s*ed  while  others  were  s Iqnl f leant |y  reduced. 
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Para  5-4,  Analysis  (mm 

q.  Results  of  pro1  im  I  nary  analysis  of  -ill  airspace  Oro.  ,/•’**" 

played  durinq  the  fi’x  experiment  qave  rise  to  ‘even  ‘uniamenta I  ;ssues 
which  impact  heavily  on  established  doctrine,  tui  *  ar  J  tect,' i  nun1 
well  as  on  modifications  to  current  command,  control,  arm  omm  ;  lor 
systems , 

(1)  Listed  below  are  the  st*v"i>  fundamental  ■■■ 

(a)  Issuo  I  ,  ,  *tu*  o'  im  •  nat  i  -  n  c*  tne  AjA.  idyi*  f;^j':on  t> 

was  used  durinn  the  war  q.vn.  n  ’  e«p»-r  iment . 

(b)  Issue  2  in  the  possible  >•«  lu  >emer.t  foi  an  AO  '•  » i  •  ♦  net  ' 

advise  selected  AHA  flrinq  units  r4  t  .  aSSaqu  of  .,'i«ndi,  at  .  i' 

(c)  Issue  3  is  the  t  4  tn,:t.  ,,  r iqen.  weapon*.  .  >  :  r  is.  , 

divisional  ADA  weapons . 

(d)  Issue  4  is  tr-p  possible  '»'duiremtnt  *»  »:>  *  ...  , -,r.  i  •  -ecus 

reschedule  artillery  fires  wficn  are  n.  t  use:  n  immodia4<'  t 

maneuver  forces . 

(e)  Issue  5  .  j  the  possible  requirement  to  esfaulish  .  ’  '■vasp 
control  element  at  Lriaade  level. 

(f)  Issue  b  the  passible  requ  i  rement  tor  j  civ  n;*'  rr \  • 

net  with  an  Air  f'or'C  aircraft  ccnvpl  center  rr 

(q)  Issue  ?  is  *he  possible  roc  ,  rtrent  to  estar i  •'-*  a:,  •  - 

communication  rets  wit*  in  the  c  >  ^ion,  i ne  addition*1  *  :  «^j!' 

include  the  division  airspace  net,  the  fire  surporT  warninr 
ADA  alert  net,  and  the  hr i cade  air-to-ground  net. 

(2)  The  extended  scope  and  impact  of  these  .ever.  for.  rsorv;  < 
led  to  a  general  o’firrr  airspace  contro.  worm  nq  conference.  W.. 
conference  was  held  to  resolve  tr.ese  issues. 

(3)  The  understand i nps  mached  witti  respect  to  the  even  t  undamer,  l  a  . 
issues  presented  to  *he  airspo'e  control  conference  are  listed  in 

Annex  C,  Airspace  Control  fonference  Memorandum  for  Pecora. 

5-5.  Fi nd i ngs  . 

a.  General.  The  first  seven  1 1  nd i >  r  are  appropriate  for  ail  .  qnt 
runs  of  the  CPX.  Other  findinqs  are  qrouped  by  the  run  durinq  «.si'h 
they  were  produced. 


Para  5-5,  Findings  (coot) 

<l)  Successful  transmission  of  at  r  defers*'  .-r i  nrt 

fllqhts  ranged  from  a  low  of  4  3  percent  to  a  high  <  t  '>4  r  er  t. 

for  Armv  flights  ranged  from  a  low  or  zero  to  .*  t;gh  of  ' »' 

Figure  F-|4,  CPX  Air  Defense  Alert.  Transmitted  cm  r r  -v  • 
gives  details  concerning  each  run. 

(?)  One  AP-AVN  potential  inciijrnl  of  i  gtprf**'  »>prr  m>  cm  ‘  i  nv 
an  Armv  fixed-wing  aircraft  (OV-I)  aid  occurred  ■>*  '  'N'V|  * •••  ’  '■!' 

other  AF-AVN  incidents  irvr.ived  Armv  rnt arv-w i  no  airrre*  o  cur' 
at  or  below  an  altitude  of  ‘>r'0  feet.  Figure  o  1  -  i  *«'  sr >  ‘  <•  j* 
of  AF-AVN  incidents. 

(3)  Briqades  did  not  laterally  oordl'  <t#'  -  lose  air 

Some  of  the  close  air  support  misso  —  o* ♦f-nded  o/»  r  an  ad  a  •  . 
or  division  lateral  toundu-v. 

(4)  Air  defense  crossover  oc'-jm-*  d  ir  i  m  .  i>  » ,, 

fiqure  F  - 1 2 ,  CPX  Pgten*ial  Incident'  nt  1  eVrtero'v  e  .  .1  :• 

numbers  of  crossover  for  each  run . 

(5)  No  potential  in-.  <dent'  o*  ■»  .  •  •  •• .  rU'  , 

(6)  Enemv  ai*-  fore*1  and  AD*  ar ‘ ♦ iyi ♦ier  <cr*>  nri  <- .  i  •>»>• 

assignment  of  MPc's . 

(7)  Plavers  .j’Viuatei  v  ‘raised  ‘or  v  » !  *  ‘  «* 

airspace  control  procedures  used  during  e<y<-s  run 

b .  3un  I . 

(1)  There  were  potential  incidents  o*  interference  inv.iv  r  v* 

rAM,  and  ADA.  T^p  njmp«‘r-  ear*'  ‘vie  '  no  i  dent  is  ■sow''  n  ♦  ■ 

(2)  Rauests  to  r  re  i  mum  ris^  roufer  f  r  Air  re  :e  as  •  1  w 
sent  from  the  CPD  to  the  DA  of  and  BACf  an  averarp  o*  13..  «i"  *>■  i 
the  time  the  aircraft  reacied  the  division  rear  boundary. 

(3)  Approved  minimum  ris*  routes  ‘or  Air  For^  a • re "a  If  were  sen* 
from  the  BACF  to  the  CRT  an  average  of  €.7  minutes  prior  *o  Vie 

the  aircraft  reached  the  division  rear  oounoarv. 

(4)  Thirty-five  Air  corce  flights  e/rerienced  delay,  is  c-*  -e 
Of  MRR's. 

(5)  Twenty  of  the  35  Air  Force  flights  which  experienc'd  „>.*!*.< 
requested  the  minimum  risk  routes  less  than  2  minutes  prior  ’o  the  ;  ,ir.. 
the  aircraft  reached  the  division  rear  boundary. 
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Para  1j-‘j ,  Firoinqs  (cont) 


(6)  I  wo  hundred  and  ninety  f  AW  mission1,  were  tired  during  tin-,  run.  > 

BACE  was  required  to  post  and  update  Information  concemir-)  ,n  I  o*  these 
missions.  This  Involved  an  averaqe  of  T/  F AW  missions  per  hour  at  each 
BACE.  The  BACE  was  unable  to  maintain  current  Information  on  all  .it 
these  missions. 

(  7 )  F  i  ve  of  the  A*  -  r  AW  i  n.  i  'lent1,  i  nvo  I  veil  ar  f  i  1  I  nr  /  t  e  1  n  1  *  '  ■■■ 
non-troop-suonort  mi  «.*,  i  <  .ns  . 

(H)  three  jt  the  AF -•  AM  1  rl(_  i  den  ts  oci,  jrrp,;  wh  ,  <•  Air  *  ,r  < 

nrcraft  were  in  a  close  air  ,  ipport  fox 

('</  I  wo  at  the  A  r  hr  •*  M  .  rjh  t involved  in  AF  - 1  AW  1  n  1 .  •  >  •  •  . 

•ollowinq  approved  m11'  m  ,r  1  ,  routes .  “ion,.  •  •  "a*  Arm-/  *  •;».* 

nvo  I  vert  .  n  A  Vh-[  A*a  I  nr  i  '*•  •  .>  r *  ,1  l  ow  1  .  tr  r  r  .vn  :  m,  "irjm  • 

route. 

1  ,  )  fn  :  Ifldi  w  t-r  *•  r..  Jt,  ,(  r  ;  r,d «  n  •  ,  •  .  ••  >■  1  1  .  1 

r  ", reuse  .t  con fu1  ion  retween  Arm.  and  Air  horse  nrimu11'  <■  a’>  <•  , .  ' 1  •• 

nn*  j1,  ion  dealt  * ,  ♦K  fprm.'o.  a  "m*  ou'd"  an1  « 


1  I  )  'i,i  level  o*  t r  1  n  •  >  ‘  <•  I  i v(*r s  1  *r  ,  ••  :  * 

*  le lavs  ana  incidents,  1  ,*  rh/,iri  wore  adejjimi.  •••m..1 
•  ■v  i !  ..a4  i  on  o*  *he  air  are  on*'i  rrrved.rn1  41  a*  *•  •  ••  .•  *• 

r ,  i 


f  1 .  )  Th(*  [|A(  p  was  unarm  m 
<  1 r  '  ,  t 4 . 

V  ’  hM  rnrrpy  nt.VivP  ; 

■'  : a  ,‘e  I e * e  I  was  anal  >e  r 

■so  re  coordina’in1,  *  jn'  4 

(  ,  4 )  A rov  and  A  r  1 ' •  1  1 

o1  1 1  . s 1 e  . 

(IS)  St,  u.Av'1  c  :  1  nr  »  1  .  . 

'I,1'  .  . 

1  1  r  i-  were  •>-  »en 1  • 

4 , S  ,  1  AV  and  AI  a  .  ;  1  o j ■  ■  1  - 

’eo .tests  for  m.rimijm  -  i- 
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para  S-5,  Nndlnqs  (cont) 
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Para  5-5,  Flndinqs  (cont) 

(3'  Four  hundred  and  seventy  FAM  missions  were  fired  during  run  4. 

There  was  no  attempt  to  post  and  update  data  concerning  each  mission. 

(4)  There  were  32  Incidents  involving  Air  Force  aircraft  and  non- troop- 
support  art  1 1 lery . 

(5)  Thirty-one  of  the  AF-FAM  Incidents  occurred  while  the  Air  Force 
aircraft  were  in  a  close  air  support  box. 

(6)  One  Air  Force  aircraft  was  Involved  in  an  AF-FAM  incident  while 
it  was  following  an  approved  minimum  risk  route. 

(7)  The  DACE  was  unable  to  handle  all  of  the  communications  and 
internal  coordination  involved  with  airspace  control. 

f.  Pun  5. 

(1)  There  were  potential  incidents  of  interference  Involving  AF , 

AVN,  FAM,  and  ADA.  Figure  5-1  aives  the  number  of  each  type  of  Incident. 

(2)  Thirteen  Air  Force  and  four  Army  aviation  flights  experienced 
delays  In  the  receipt  of  approved  minimum  risk  routes.  Seven  of  the 
Ai'-  f0  c9  fliqhts  which  were  delayed  were  interdiction  missions  that 
*ere  returning  through  the  division  zone.  The  Army  received  notice  of 
n,ese  flights  an  average  of  2  minutes  prior  to  arrival  of  the  aircraft. 

(3)  Four  hundred  and  fifty-five  FAM  missions  were  fired  during 
run  5.  There  was  no  attempt  to  post  and  update  data  concerning  each 

m  i  b  *,  i  i_  n . 


(4)  There  were  2C  incidents  involving  Air  Force  aircraft  and  non- 
Tnop-S'jhport  artillery. 

(55  Twenty  of  the  AF-FAM  incidents  occurred  while  the  Air  Force 
jircraft  were  in  a  close  air  support  box. 

(M  One  Air  Force  aircraft  was  involved  in  an  AF-FAM  incident  while 
*  o.-s  ♦ni  lowing  an  approved  minimum  risk  route. 

'  '  The  DACE  was  unable  to  handle  all  of  the  communications  involved 
►  t.  a  r space  control. 

p.  °un  6. 

(1/  i here  were  potential  incidents  of  interference  involving 
Air  Force,  Army  aviation,  FAM,  and  ADA.  Figure  5-1  gives  the  number  of 

eac.i  type  at  incident. 


Para  5-5,  Findinqs  (cont) 


(2)  Nine  Air  Force  and  1C.  Army  aviation  f  I  i  nhts  experienced  delay,  in 
the  receipt  of  approved  minimum  risk  routes. 

(3)  Two  hundred  and  fifty-elqht  FAM  missions  were  fired  durino 
run  6.  The  briqade  FSE  plotted  scheduled  harassment  and  interdiction 
fires  and  cleared  all  non-troop- support  missions  4ired  into  t'.e  4i  . 
zone  bv  nenera!  support  and  neneral  support  reinforcln  art!  |  |(.p.  j-  4 

(4)  There  were  five  incidents  involvlnq  Air  rr,rp  aircra4t  -y  . 
non-troop-support  artillery. 

( h )  Five  of  the  AF-FAf4  incidents  occurred  while  the  Air  c-rse  •  r-r,.*  + 
were  in  a  close  air  support  box. 

{(')  None  of  the  Air  rorce  <  r  ?■  rry  aircraft  which  were  ♦ollowir 
approved  minimum  risk  routes  wen,  involved  in  FA*-*  i  nr  i  dents  . 

(7)  Twenty-one  non-t  roop-surr r  rt  missions  were  dela/ed  i  r 
to  improve  minimum  risk  routes  for  Army  and  ftir  rnrcp  aircr-jf4.  T>  i 
was  the  first  run  in  which  the  concept  of  delavinp  fa*.*  r-issic'  *  r_ 

(5)  Twenty-nine  Army  ■'viatic.-  flights  were  initiated  duri  no  *  >• 

7-hour  test  period.  All  Army  aircraft  required  airspace  .oordi n  :* i ./  . 

All  of  these  aircraft  were  vulnerable  to  ADA  incidents.  Ten  flier4- 
incurred  delays  in  receipt  of  approved  minimum  risk  routes .  js 

with  these  fllohts  caused  a  heavy  traffic  load  on  4he  triqade  sir-* 
nround  radio  net. 

h.  Rjn  7. 

(1)  There  were  potential  in.icerts  of  i nterfererce  invclyi-  . 

AVN ,  FA*-4 ,  and  ADA.  Fioure  •-!  . !  ves  4ne  number  o4  i-ac”  type  i  nc  i  ■>"  * 

(2)  rour  Air  Force  and  nine  Army  aviation  f  I  i  y  4f  expericrc»'d 
in  the  receipt  of  approved  mini  c-urn  risk  routes. 

3)  Four  hundred  ana  thirtv-eloht  FA*4  missions  were  4  Ire-  c.ri-': 
run  7.  The  briqade  r$F  pl<  4  4r-d  scheduled  4'arassr"en4  and  in*r-rci  * 
fires  and  cleared  all  non-4  roop -support  missions  fired  ir4-'  4k-->  b. 
zone  bv  neneral  supper4  and  ipnpr-j,  s  ,---ort  rei nf ore i rq  )-4'l 

'■&)  There  were  einht  incidents  involvlnn  Air  Forc°  aircra44  v 
non-troop-suoport  artillery. 

(5)  Five  of  the  AF-FAM  inclden+s  occurred  while  the  Air  r,  rre 
aircraft  were  in  a  close  air  support  box. 

5-  1  1 


Para  5-5,  Findings  (cont) 


(6)  Three  of  the  Air  Force  aircraft  which  were  following  approved 
MRR's  were  involved  In  FAM  Incidents. 

(7)  Ten  non-troop-support  FAM  missions  were  delayed  In  order  to 
Improve  minimum  risk  routes  for  Army  and  Air  Force  aircraft. 

1 .  Run  8. 

(1)  There  were  potential  Incidents  of  interference  Involving  AF, 

* VN ,  r AM ,  and  AOA.  Figure  5-1  gives  the  number  of  each  type. 

(2)  Three  Air  Force  and  six  Army  aircraft  experienced  delays  in 
the  receipt  of  approved  minimum  risk  routes. 

(3)  four  hundred  and  two  FAM  missions  were  tired  durlnq  run  8.  One 
man  in  the  RACE  plotted  all  field  artillery  location  and  firing  information. 
The  workload  overloaded  the  system. 

(4)  There  were  nine  incidents  involving  Air  Force  aircraft  and 
non-troop-sur)Dort  arti  I  lery. 

(5)  Fiqht  of  the  AF-FAM  incidents  occurred  whiln  the  Air  Force 
aircraft  were  In  a  close  air  support  box. 

((>}  One  of  the  Air  Force  aircraft  which  was  following  an  approved 
was  involved  in  a  FAM  Incident. 

P)  The  concept  of  delaying  FAM  missions  was  not  used  during  this 

run . 


L\jrs  9  and  10. 

(I;  There  was  no  significant  change  in  the  number  of  FAM-AF 'potenti  a  I 
Incidents  of  interference. 

(2)  The  number  of  FAM-AVN  not'-  .i  ial  incidents  of  interference 

remai  -'ed  vary  smal  I  . 

P)  ADA-AF  Incidents  of  interference  increased  significantly. 

*•  >  Thftre  was  no  significant  chanqe  in  the  number  of  AQA-AVN 
pc .  •*. I  incidents  of  interference.  * 

!  5)  The  number  of  AF-AVN  potential  incidents  of  Interference 
'-emairifid  small.  As  in  runs  I  through  8,  all  AF-AVN  incidents  immi^e 
low-level  AF  flights  or  Army  fixed-wing  flights  at  approximately 

h,001  feed. 
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Para  5-5,  Findings  (cont) 
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Figure  5-1.  Potential  Incidents  of  Interference 
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r.oct  ion  II.  f"‘rL!)r  °‘JC> 

5-fi.  General .  Analysis  of  the  findinqs  led  to  thn  concludin'':  -,hvi' 
below.  The  ? i rst  1 1  conclusions  are  appropriate  for  the  overall  airspace 
control  system  and  are  not  unique  for  a  particular  run  o ♦  the  nv 
experiment.  Other  conclusions  are  arouped  by  the  run  from  which  *hey 

were  produced. 

5-7.  Conclusions.  These  conclusions  represent  ■'he  cnnc I  ur  ir-ns  rJ  the 
entire  proa  ram  to  date  and  include  the  results  of  the  oener.a!  of*icer 

conference. 

a.  There  Is  no  requirement  for  the  Army  to  prescribe  head,  13s  aro 
altitudes  or  other  restrictions  on  Air  corce  aircraft  flyi-i^  ov<>r  '•S- 
battle  area.  In  ether  words,  there  is  no  requirement  for  th--*  Airy  *< 
requlate  Air  Force  air  traffic. 

b.  An  airspace  control  system  is  required  for  coord i n»t m- 

use  of  airspace  over  a  division.  This  system  is  needed  *<>!■':  r 

and  hazards  to  Air  Force  and  Army  aircraft.  Additional  personnel  and 
equipment  are  required  to  implement  the  system. 

c.  To  roduce  confusion  in  coordination  o*  airsmee  ac* i v  1 1 1  -»s ,  A rr. j 
and  Air  Force  personnel  reauire  similar  trainino  in  techniques  and  term,- 
noloqy.  A  common  Air  Force  and  Army  plottinn  system  is  reqjired. 

d.  Utilization  of  a  minimum  risk  route  reduces  the  hazard  f>--  A  r 
Force  aircraft  transitinq  the  division  area. 

e.  Results  of  the  C°Y  dealinq  with  forward  ama  air  defense  artillery 
weapons  employment  indicated  a  potential  hazard  to  Army  and  Air  '-'or:* 
aircraft  because  of  mi  si  dent  i  f  i  cat  ion  and  enqaqement  by  Chaparral.  icsr, 
and  Redeye  weauons  crews.  The  hazard  is  alleviated  when  the  likeiihr- 

of  mlsidentif I  nation  and  enqaqement  Is  reduced.  Possible  mnthrdv  of 
achievlnn  this  are: 

(1)  Alert  inn  air  defense  artillery  units  concerning  fiiqhts  of 
friendly  aircraft.  This  would  require  radio  nets  between  Army  units  ana 
Air  Force  air  traffic  control  facilities.  Information  from  this  net 
would  be  used  as  inout  to  an  Army  air  defense  alert  net. 

(2)  Placlnq  more  strinoent  controls  and  rules  of  enqanemenl  on 
forward  area  air  defense  artillery  weapons.  This  would  decrease  the 
hazard  to  friendly  aircraft  and  would  cause  some  deqradation  in 
effectiveness  aaainst  enemy  aircraft.  Currently,  the  normal  weauons 
control  status  is  weapons  tloht.  Weapons  hold  Is  a  more  strinnent  weapons 
control  status. 
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Para  5-7,  Conclusions  (cont) 


(3)  A  combination  of  the  above;  l.e.,  alert  Chaparral  ant  Vulcan  - 
craws  to  Air  Force  aircraft  and  lame  Army  aircraft  fllnhts,  and,  at  the 
same  time,  place  the  Redeye  on  a  weapons  hold  weapons  control  status. 

f.  Air  Force  aircraft  fly! no  throuqh  areas  of  intense  field 
artillery  and  mortar  flrino  encountered  numerous  potential  incidents  of 
Interference  with  projectiles.  The  number  of  potential  incidents  was 
significantly  reduced  when  the  aircraft  flew  on  a  recommended  minimum 
risk  route.  Minimum  risk  routes  were  planned  throuoh  areas  of  little  or 
no  field  artillery  and  mortar  activity.  To  permit  proper  determination 
of  recommended  routes,  the  artfllery  fire  support  officer  at  brigade 
headquarters  requires  Information  concern  inn  all  field  artillery  activities 
within  and  over  the  brlqade  area. 

g.  Friendly  aircraft  flyinq  near  unit  boundaries  are  subjected 
to  mis identl f Icat Ion  and  enaaqement  by  triendly  air  defense  artillery 
units  located  In  an  adjacent  brioade  or  division  area.  A  method  of 
reducing  these  crossovers  is  to  aler+  ail  air  defense  artillery  tirino 
units  that  are  within  ranoe  of  a  friendly  aircraft's  flinh*  path,  even 
if  the  flrinq  units  are  located  in  an  adjacent  unit's  arQa. 

h.  Routine  coordination  minimized  the  problem  o*  i n+erforenco 
between  Air  Force  and  Army  aircraft.  Less  coordination  is  required 
when  Army  aircraft  use  nap-of-the-earth  flyino  techniques. 

i.  Air  Force  aircraft  flyinq  at  attitudes  above  lr-,n')'"'  feet 
were  able  to  transit  division  areas  with  only  remote  possibilities  of 
incidents  of  Interference  from  friendly  weapons  system's.  Tn !  s  occurred 
because  of  infrequency  of  trajectories  reach inq  that  altitude  fro~ 
field  artillery,  mortar,  and  divisional  air  defense  weapons. 

j.  Interferences  between  Army  aircraft  and  field  ar+:ilery  ana 
mortars  will  be  minimized  by  aircraft  flyinq  nap-of -tne-eartn  and  not 
overflying  artillery  positions.  The  only  danqer  zones  * ron  artillery 
for  low  flying  aircraft  are  at  the  initial  point  (qun  position)  and  tne 
terminal  point  (tarqet).  Normal  communicat ions  with  qround  commanders 
will  minimize  hazards  from  the  terminal  section  of  the  artillery  ♦,'ioh  +  . 

k.  Conclusions  derived  from  run  I  are: 

(1)  The  Air  Force  liaison  team  requires  auomentat  io<-  or  assistance 
in  order  to  perform  airspace  coordination  functions. 

(2)  No  procedures  existed  which  reduced  or  precluded  incidents 
between  Air  Force  aircraft  and  non-troop-support  artillery  fires. 
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Para  5-7,  Conclusions  (cont) 

l.  Conclusions  derived  from  run  2  are: 

(1)  ADA  crossovers  were  not  a  siqnificant  problem  in  this  run  because 
most  fliqht  paths  were  down  the  center  of  a  brinade's  sector. 

(2)  The  8ACE  was  unable  to  effectively  process  all  airsnace  coordina¬ 
tion  data  durinq  peak  periods  of  activity. 

(3)  The  Air  Force  air  liaison  team  requires  aunmonta*  ion  or  ass  r.  farce 
in  order  to  perform  airspace  coordination  functions. 

(4)  No  procedures  existed  which  reduced  or  precluded  'nr ii^n+s 
between  Air  Force  aircraft  and  non-troop-support  artillery  f  r,. 

(5)  The  briqade  command  radio  net  is  no+  a  pro. .or  rad1"' 
coordinatinq  airspace  control  activities  involvinq  Army 

levels  of  combat  activity  requ  i  -e  th<  qreatest  amount  r,<  -  *•  r  ■  • 

for  command  communications.  This  same  timo  period  is  tnr>  pool-  Sr 

Army  aviation  activities. 

m.  Conclusions  derived  froo  run  3  are: 

(1)  The  OACF  requires  auqmentation  or  assistance  in  or- -or  ♦ 
perform  the  system’s  airspace  coordination  tasks. 

(2)  The  briqade  S3  air  requires  auqnontat  ion  or  ass;r-*v  •  :  o  •  -per  • 

perform  the  system's  airspace  coordination  tasks. 

(3)  No  procedures  existed  wKich  reduced  or  precluded  r  '  •  n--. 
between  Air  Force  aircraft  and  non-t<-oop-sunport  artillery 

(4)  Information  collected  on  the  quantitative  me->^.,rflr  r, 

indicate  system  effectiveness  is  not  as  meanieo'yi  as  ♦  v-*  o”'  '  j 
other  runs:  however,  enouqh  data  wore  collected  for  va  I  i  r  ey> 1  :  ->4 :  * 

the  airspace  control  procedures  used  durino  this  ru”. 

n.  Conclusions  derived  form  run  4  are: 

(1)  The  CACr  requires  auqmentation  or  assistance  -•  ‘o*-  to  -e-  *  r-- 
the  system's  a i rspaco  c^ordi nation  tasi-s. 

(2)  No  procedures  existeo  which  reduced  or  preclude'  in-  •er‘-' 
between  Air  Force  aircraft  and  non-troop-supnort  ar+:iinrv  f  i  •  e«-. . 

o.  Conclusions  derived  from  run  5  are: 
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Para  5-7,  Conclusions  (cont) 

(I)  The  DACE  requires  augmentation  or  assistance  in  order  to  perform 
tie  s  stem's  airspace  coordination  tasks. 

(?.)  Ho  procedures  existed  which  reduced  or  precluoed  incidents 
between  Air  Force  aricraft  and  non-troop-support  artillery  fires. 

n.  Conclusions  derived  from  run  6  are: 

(1)  Delavina  non- troop- support  FAM  missions  is  a  workable  method  of 
r -  .jC  i  nq  AF-F,,M  incidents. 

(2)  Dptainina  minimum  risk  routes  for  all  Army  aviation  flights  will 
overload  the  briqade  command  and  control  ar.d  the  operations  radio  nets 
during  peaK  periods  of  usage  of  Army  aviation. 

(3)  Because  or  me  shorT  duriation  and  random  nature  of  Army  aircraft 
fliqhts,  leadtime  for  ADA  notification  is  required  if  ar.  ADA  alert  is 

to  be  broadcast  before  the  flight  has  been  completed. 

q.  Conclusions  derived  from  run  7  are: 

(1)  Delavinq  non- troop-support  FAM  mission  is  a  workable  method  of 
reducinq  AF-FAM  incidents. 

(2)  Special  coordiantion  Drocedures  are  required  during  airmobile 
operations  to  pass  ADA  alert  information  for  both  Air  Force  and  Army 
ai rcraft. 

r.  The  only  conclusion  derived  from  run  8  of  the  CPX  deals  with  the 
absence  of  a  GRP  terminal  at  the  brigade.  The  inability  to  monitor 

Air  Force  transmissions  over  the  CPR  net  contributed  to  tardiness  in  the 
notification  of  brigades  concerning  Air  Force  aircraft  which  would 
iransit  the  briqade  area.  The  tardiness  lead  to  aircraft  flying  without 
jlerts  to  the  ADA  units. 

s.  Conclusions  derived  from  runs  9  and  10  are: 

(1)  Non-troop-support  artillery  fires  continue  to  be  the  major 
problem  contributing  to  FAM-AF  potential  incidents  of  interference. 

(2)  FAM-AVN  conflicts  are  not  a  significant  problem. 

(3)  Alerting  ADA  firing  units  to  the  passage  of  friendly  flights 
ignificantly  reduced  ADA-AF  potential  incidents  of  interference. 
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Para  5-7,  Gene  I  unions  uon*! 

(4)  A  coordination  altitude  fac I i 1 1  i  tatec  airsrace  control  and  would 
r-','.1  ,cfl  »V  -AVN  potential  i  nr  i  dents  of  interference 

Section  III.  RECOMMENDATIONS 

3-8.  General  .  Evaluation  of  the  cr.nr  i  us  i  ons  led  to  1  he  recommendations 
w,wn  below.  They  w^ont  the  ro''omrv»ndat i ons  of  the  entire  proqram  to 
da  e  and  inclu^  fhe  gs’  I  :•  of  the  general  officer  ^on^erence. 

Recommendat  i  ons  .  The  Army  s/st^  f : r  airspice  cent's.  *’  as  outlined 
below  be  validated  In  future  Army  joint  field  exerclses. 

(a)  Establish  a  radio  net  to  ,ir'^  a*>  anoronri ate  Air  Force  air 
traffic  control  ^  c  5 1  •  +  v  wi*h  an  a*-"*.  -j  ■  v.  «■  •  r,r> .  This  net  will  consls* 
cf  one  frequency  with  terminals  at  division  and  briqade  headquarters  as 
*>•>  i  I  as  at  the  Air  corce  air  tratfM  ron+'oi  fariiitv.  This  net  wl  l  ! 

*  (*■)/■  ru  A  i  -  rorce  liaison  parties  *  o  assist  in  airspace  control  functions 
5*  Ji vision  level  and  at  briqade  love'. 

<  b )  Establish  ar,  Arm/  air  deif-so  a>crt  rad'p  net  from  division  and 
brigade  ..eadqjtirtors  to  DHA°ARRAL  and  Vulcan  fire  units.  The  net  will  be 
i.sed  to  alert’  air  defense  units  of  flights  of  friendly  aircraft.  Net 
conrro'  stations  will  be  located  in  the  headquarters  of  each  committed 
division  and  briqade.  The  divisions  and  brigades  will  alert  the  air 
d«;«;:r-.o  uairs  Icca'-.r'  f  -  •  i  <1*'  +hei  r  ’-cr.pective  tactical  zones.  Personnel 

*  -adioo  to  operate  the  system  should  be  furnished  by  the  CHAPARRAL- 
id i ■  ar,  battaiior..  Personnel  would  Include  liaison  parties  to  assist  In 

*  1 1  ,:>a  ce  contra  |  fj.nctiors  at  division  level  and  at  brigade  level  and  to 
■b'-ry'G  fM  alert  net  control  stations  at  these  locations. 

)  Commanders  J3°  a  *--qpons  V, !  d  weapons  control  status  fo**  the 
.  deye  as  normal  operating  procedure. 

(d>  Establish  a  division  airspace  control  radio  ne+  for  the 
coordination  of  airspace  control  activities.  Stations  tor  the  net 
hould  be  located  in  each  brigade  headquarters,  the  division  headquarters, 
and  Me  flight  coordination  center.  The  station  In  the  flight  coordination 
confer  will  provide  timely  information  concerning  Army  aviation  flights. 
This  information  will  insure  timely  air  defense  alerts  at  each  brigade 
and  at  the  division  headquarters.  This  net  will  always  have  activity  In 
a  oi vi  ;ion;  consequently,  the  radios  and  personnel  to  operate  the  net 
sh  mid  be  added  to  the  division  TOE's. 
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(e)  Establish  an  Army  aviation  a i  r- *o-qround  radio  net  d't  each 
brigade  when  the  level  of  aviation  activity  justifies  the  net.  Th 1 s  qt 
«  I  be  used  for  the  coordination  of  Army  aviation  activities  within  a 
If  trade.  The  net  already  exists  In  some  units  which  have  a  high  aircraft 
density.  In  other  units,  when  the  level  of  aircraft  traffic  within  or 
through  a  brigade  area  is  s i qn i f leant  I y  high,  the  personnel  and  equip¬ 
ment  to  operate  an  ai r-to-ground  net  should  be  provided  to  the  brigade. 

1  o  personnel  should  Include  an  Army  aviation  liaison  officer  provided 
1  he  supporting  av.a+icn  unit  or  organization  to  assist  in  airspace 
'Trol  activities. 

if)  Provide  iiaison  parties  from  field  artillery,  Arm/  aviation, 

Ai;  Force,  and  air  defense  artillery  to  assist  the  G3  and  S3  In  the 
performance  of  airspace  control  function:.  Current  doctrine  does  not 
in  .wide  a  liaison  officer  iron  the  air  defense  artillery. 

(u)  Review  Army  Airsoace  Control  Doctrine,  FA  44- iC,  as  shown  In 

(h)  Review  that  oortion  of  The  Army  Air-Ground  Operations  System, 

PI  n0-2r,  as  pertains  to  airspace  contro1  ,  as  shown  in  annex  H. 
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ANNEX  A 


TEST  DIRECTIVE 


DEPARTMENT  OF  THE  ARMY 

OFFiCC  OF  .  H£  ASSISTANT  CM  ff  OF  STAFF  F'.>R  FO KC5!  DC  VC:  OP.'Lf,  ' 
WASHINGTON.  DC.  ZOJIl, 
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jit: 


<'T 


DAFD-DCD 


SUBJECT:  Program  of  Evaluation  (FOE)  Army  Airspace  Control 


Commanding  General 

U.S.  Army  Combat  Develooments  Command 
ATTN:  CDCKE-S 

Fort  Be  1  voir .  Virainia  22060 


1.  Reference  letter,  CDCRE-S,  Hq,  USACDC,  15  June  1972, 
subject  as  above. 

2.  Your  Program  of  Evaluation  is  approved.  The  following  i 
should  be  added  to  the  Resume  Sheet,  .’lASSTER  Testing  oncer 
Purpose: 


"4.  What  organization  changes  are  required?" 


3.  Request  that  Department  of  the  Army  Staff  represents ti 
DAFD-DC,  be  invited  to  each  USACDC/MASSTER  command  review 
an  observer. 


as 


4.  Recommend  that  USACDC  and  MASSTER  consider  the  possibii: 
of  compressing  the  next  phase  an  each  command  review. 


5.  Final  report  will  be  forwarded  to  Ha,  DA  for  approval 
NLT  15  June  1973. 


l.v. 
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CF: 

CG,  MASSTER, 

Ft  Hood,  Texas 


DEPARTMENT  OF  THE  ARMY 
headquarters 

UNITED  STATES  ARMY  COMBAT  DEVELOPMENTS  COMMA  MD 
FORT  RELVOIR.  VIRGINIA  22060 


CDCn£-s  1 4  JUN  wz 

SUBJKCT:  ProCram  of  Evaluation  (POE)  Amy  Airspace  Control 


KQDA  (r»AFD-hCr») 
V’.-'.SH  0  c  20310 


1.  Reference  message,  DAFD-DCD,  iQ  DA, 

2.  Ir  accordance  with  paragraph  3,  above 
Concept  Plan  of  Evaluation  is  attached. 


1714 14Z  May  72,  subject  as  above, 
referenced  message,  the  Recommended 


FOR  THE  COMMANDER: 


1  Incl 

as 

CF ; 

CO, 

COMARC 

cc, 

AMC 

cc, 

ASA 

CG,. 

CSC 

**  -j  ,  MAS  G  TER 


Major,  AGO 
Asst  AG 


:  itic  fi"  :  c  of  this  pr  *rram  is  to  >'  Ai  my  doctrine, 

.md  .>:  .:nt  ion,  for  cor.  troll  j  n, .  ai  r<-  pot  e  within  tactical 

•  ■  .-rot  i  .!.•  1  r  'C>:n-nd  an  Amy  airspace  coi-Lml  system,  and 

.ten-  1  u  v  r  I  i -n  [.  1  t-.n- •  :t  t  t!n  system. 

Tie  o  1  i\  ;  It. nt  iot:  vi  i  1  • 

*.*  Amy  cioctrin orv.rmizatior  ,  materiel,  und 

-  1  o-  ,il;  ..pace  co  itr  ol . 

lino  tiu-  extent  of  airspace  usage  in  the  mid-intensity  enviroa- 

i  (.mine  it  existing  doctrine  and  procedures  saLi  fy  the 
o'.s  of  airspace  control. 

;<h  rtify  '-xisting  deficiencics/vcids  and  develop  a  proposed 

}  \v! le  and  tefine  airspace  control  doctrine,  organization, 

•.  >  s  ! !  '•'■'ii  *h  c  out  ml  V-i  eyperir.!  ntntion,  anJ  identify  m.atiricl 

ill.  . 

J'r.ivid'-  : 'u.  o'trrendations  for  identi  i  led  changes  in  the  Army 
c  r. trol  ;.yste-n._ 

.  ;  ~S : 

I  dflVl  1:  To  examiue  available  airspace  contiol  doctrine, 
t  i  r  :j  ,  materiel,  and  procedures  as  a  basis  for  developing  a  prepared 
mice  control  systra  for  experimentation. 

OhiECTIVE  2:  To  propose  airspace  control  doctrine,  organization, 
edu.ta  for  experimentation  and  Identify  supporting  materiel. 

OF  C-.CTIVE  3:  To  evaluate  and  refine  tlie  test  doctrine,  organization, 
ederes  for  application  in  battalion,  brigade,  division,  and  tine 
ng,  corps. 

OitiLCilVn  4:  To  recommend  an  Amy  airspace  control  system  for 
on  by  Army  field  evaluation. 

..1  f.iG  GUIDANCE  : 

'll*-  following  documents  will  be  used  as  points  of  departure  for 
•n't  of  the  evaluation: 


•Vi-  K:  (V.  t) 


i vi  i-r.o 

••  HI  A 4-1 
,  i  iV-I  6-20-? 

,  KM  100-20 
KM  101-5 
44-10-1 

functional  Ai  l.i  Description:  Airspace  Coordination  for  the 

,  :  i  upe  i .  t  i  on  Syn  t  em. 

flit*  evaluation  will  focus  on  a  mid-intensity  conflict  situation 
;  iropean  environment, 

Tne  evaluation  will  consider  all  aiispace  users  (friendly  and 
)  in  the  battalion,  brigade,  division,  and  time  permitting,  the  corps 

'(  o,erat  ion. 

Tiie  r franc  for  the  evaluation  will  be  from  the  present  through 


1  i  ic  o.i.  ci'  not  ion  will  concentrate  on  manual  procedures  with  con- 
■:i  fnr  possible  future  automation. 

i1,  [irinary  method  of  examination  will  be  a  system  simulation 
and  modified  CRX. 

!  termination  of  the  scope  and  recommendations  for  field  evaluations 
!••  c  imt.o  red  in  the  final  report. 

Selected  expertise  available  within  the  Army  Center  Teams  and 
i  vices  will  be  employed  to  tlie  maximum  extent  possible. 

CDC/MASSTER  Command  Reviews  will  be  conducted  in  lieu  of 
.lion  and  staffing  of  intermediate  reports. 

•'  i  f CKXARf 0 :  The  scenario  contained  in  "Evaluation  of  TRICAP 
,  :  and  Organization  (TR1C0),"  (U),  15  December  1971  (ACfl  18S6S),  as 
'■  t.s  tc  the  a  named  division  vail  be  used  as  the  basis  for  developing 
:,:.pacc  control  scenario.  The  scenario  will  depict  both  defensive 
'  :  fiisive  situations  t ha t  represent  the  greatest  activity  by 
■  id-  u'  err, . 
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6.  METHODOLOGY  :  The  methodology  attached  at  Imlot.wie  1  nuiiiiv.  the 
program  of  evaluation  (POK)  for  conducting  a  woikshop  stud  /  and  <,n  i< of 
experiments  in  order  to  determine  tin-  Army's  rcr  umuiende;)  a  i  i  ,.pai  <•  '  out  id 
system.  The  POE  is  divided  into  five  phases:  Plia.se  I  is  the  MASSTi  P  /t.i)C 
workshop  piiase  and  Phase  II  through  Phase  V  are  battalion  through  on  p  . 
validation  experiment s/CPX. 

a.  Phase  I  (Workshop):  The  first  phase  will  consist  ef  three  n 
current  activities  These  activities  are  background  review  research, 
materiel  review  research,  and  an  environmental  workshop. 

(1)  Background  Review;  Li  treat  m  e  will  he  assembled  ir..\,  Iff.,  y, 
and  other  Service  documents  in  order  to  review,  catalog,,  a::!  analyze 
current  doctrine,  organization,  and  procedures  for  airspace  control. 

The  background  review  will  result  in  a  cataloguing  of  re  foresee  mater  ial 
and  identification  of  required  and  viable  airspace  control  concepts. 

(2)  Materiel  Review:  Information  and  data  will  he  assembled  on  the 
capabilities  of  existing  and  proposed  airspace  control  sup, orting  equip  . ent 
to  insure  that  appropriate  procedures  for  its  employment  are  included  ji 
the  program  of  evaluation. 

(3)  Envi  ronmental  Workshop:  A  ChC/MASSTFR  workshop  will  he  coin'll  !••■(! 
to  evaluate  the  airspace  user  conflicts  in  a  mid  -  Lot  ens  i  t  y  i’uropcan 
environment.  The  purpose  of  this  workshop  will  be  to  develup  v>  scenario 
for  the  validation  experiment:;,  provide  a  data  base  for  future  analysis 
and  provide  a  documented  system  for  experimentation. 

(4)  Anal  vs  i  s  :  Continuing  analysis  based  on  background  and  vitci  1  •.  i 
reviews  and  the  environmental  workshop  output  will  result  in  un  airr.p.no 
control  problem  definition  and  a  recommended  system  for  a  i ; ‘ pace  < ont ml 
experimentation . 

b.  Phases  LI  -  V  (Validating  Kxnr  r  im'rrn)  :  l.'hen  tf  H  proh’.c  iuii>  •  o 1 1 

defined  and  a  recommended  system  developed,  a  scries  of  validating  expert  - 
rents  will  be  conducted  to  test  the  proposed  system  using  the  scenatio 
developed  in  Phase  1.  Each  phase  will  require  approximately  eight  » m 
to  design  and  conduct  the  experiment,  analyze  the  results,  and  refine  tie. 
system.  At  brigade  and  higher  levels,  the  r  e  f  i  nv-ent  s  iiu  o:  por.-t  mi  ie.'< 
the  sjjtiMii  at  the  end  of  preceding  phases  will  he  evaluated  to  •  '!• 

validity  of  the  changes.  The  experiments  will  he  conducted  jointly 
I'SACDC  and  HQ,  MASSIF R,  using  current  equipment  and  active  duty  per:...:  ! 

as  players  and  controllers.  Experimental  phases  will  be: 

(1)  Phase  II  -  battalion  level. 

(2)  Phase  III  -  brigade  level. 
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(3)  Phase  IV  -  Division  level. 

(4)  Phase  V  -  Corps  level. 

c.  Command  Reviews  (CR) :  CDC/MASSTER  will  conduct  scheduled  revifws 
of  the  airspace  control  experiment  after  each  phase  of  the  propram  of 
evaluation  to  expedite  intra -command  coordination  and  approval.  The 
purpose  of  these  reviews  will  be  to  resolve  quickly  any  problems  tint 
develop  and  keep  all  interested  agencies  appraised  of  the  progress  of  ilu: 
evaluation.  A  CR  can  be  convened  by  either  CDC  or  MASSTER  at  anv  time 
that  a  significant  problem  or  situation  arises. 

7.  RESOURCE  REQUIREMENTS : 

a.  During  the  problem  definition  (Phase  I),  recommended  svstei- 
development  phase  of  the  Army  airspace  control  experiment,  highly  qualified 
personnel  from  the  CDC  community  and  Army  Center  Teams  will  be  required  for 
the  purpose  of  providing  the  expertise  to  assist  MASSTER  in  developing  L 1  ■  c 
necessary  procedures  for  airspace  control.  These  personnel  should  repres¬ 
ent  airspace  users,  i.e.,  Infantry,  Field  Artillery,  Armor  (Attack  Heli¬ 
copter),  Air  Defense,  and  Army  Aviation. 

b.  During  the  airspace  control  experimentation  (Phases  If  through  v) 
of  the  program,  personnel  listed  in  7a  will  be  required  to  monitor  eon 
evaluate  the  recommended  system. 

c.  During  Phases  II  through  V,  player  personnel  will  be  required  to 
represent  the  airspace  users  and  man  airspace  cont rol/coordi nat i on  elements 
at  battalion,  brigade,  division,  and  corps  levels. 

ii.  Representation  by  tactical  air  control  systems  personnel  is  needed 
dining  the  experiment  to  conduct  a  total  evaluation  of  airspace  user 
requirements  and  the  development  of  those  procedures  necessary  for  air¬ 
space  control  . 

c.  The  actual  number  of  personnel  required  during  the  experimental ic.. 


c  be 

de  Lerrcined 

The  approximate  number  required  by  phase  is  a**  fol- 

(1) 

Phase 

I  - 

75 

(2) 

Phase 

II  - 

105 

O) 

Phase 

III 

-  200 

(4) 

Phase 

< 

i 

275 

( *>) 

I  n.i  ><■ 

v  - 

300 
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(  i .  I . :  .1 !  i >  ) 

i:  vr;  >  ^  '  i  v 

Hi  la  ;  1  e.'  1  1  a 1 1 1» i  1', 

V". 

r  •,  r.i  .■!'  IV  s  i  f" 

l.'v'll  lil'p 

i'.ii.i  1  ys  i 


T,c  vi‘  1  1  xp 
Ami  ys  i s 
CK 

j]}  bde  Exp  1;  s  i },n 

Bdo  l.ov-1  Exp 
Anal  >  ..  i 

C'\ 

IV  l)iv  Txp  lU-sip.n 
T) ;  v  i.evol  1. 

A’ial  \ .  i  s 

(  i*  (  i:;t  I'pt) 

V  Cor;/"  E>;p  I»cbif-,ii 
Co i  ps  level  Ex,' 
Analys i s 

(K  (Hnal  K,*) 


D\  '  i. 


7  Ji’l  /  ' 


1  £i  p 


77 


27  Or  I  72 


21  Dec  72 


12  Mar  73 


27  Apr  73 


3  Weeks 

3  Weeks 

2  Weeks 

3  Weeks 

3  Weeks 

2  Weeks 

3  Weeks 


3  Weeks 

2  Weeks 

3  Wee'  s 


3  Weeks 

2  Weeks 

3  Weeks 


3  Weeks 

2  Weeks 

3  Weeks 
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ANNEX  0 

DEFINITIONS 


'  I  Active  Aircraft  (Af^«  ll-l).  An  aircraft  currer  1 1 v  and  actively 
:<V>':TTn'~uOPortJnn  +he  #  tylnc  missions,  either  through  dlract  asslgn- 
->  r*  to  operations*  unltr  or  in  the  preparation  for  stch  assignment  or 

I  ; r»men t  thro. ah  any  of  **-e  logistic  processes  of  supply,  maintenance, 

i  mrrjl  f  i  c  at  I  on . 

Ajp-^ata  tMA-crrpl.  An  alrsrace  system  Is  adequate  whan  !♦  Is 
-’•♦ectr.F.  'or  the  definition  of  effectiveness  see  paragraph  B-57. 

Airborne  '"feratlon  (AP  310-25).  An  operation  Involving  the  air 
move-en^  I "to  an  objective  area,  of camp at  ‘orces  and  thalr  logistics 
sj?r  r*  for  execution  of  a  ♦sctlca!  or  a  strategic  mission.  ,rha  means 
•mp  loved  -av  be  anv  corfc  I  r.a*  I  on  of  airborne  units,  air  transportab  le 
u  :t*.,  and  types  of  t-snspor*  aircraft,  depending  on  the  mission  and 
**•  ^ve-a*!  situation. 

‘  j  r  Control  i  er  iap>*  ti-i)  *n  individual  especially  trained  *or 
an  i  a  sTrned  the  dutv  of  the  control  (by  use  of  radio,  radar,  or 
mer  me^nc  )  of  such  a  I -craft  as  "<av  t>e  allotted  to  him  for  operation 

.  **'  n  hi  -rea. 

c  b.  - i  r  orr^de-s  (JCS  PUB  2).  Restricted  air  routes  of  travel 
f’.er. !  *'  -'i  *zr  use  py  friendly  aircraft  and  established  for  the  purpose 
*  r  re- er^ i no  frierdlv  aircraft  from  being  fired  on  oy  friendly  f oroes . 

Action  Area  ( AP  510-25).  An  area  and  the  ai  r space 
- e  «;tMn  «nic^  friendly "  atfera^t  or  surface  to  air  weapons  are 

or*-  .  :;ven  rrocedence  in  operations  except  under  specified  conditions. 

'  "•  -  •'  defense  *r+|llfl>rv  *'i si  dent!  f  I  cation  Rate  (MASSTER).  The 

- roc  ac  i  !f'+v  JhaT"  a  friendly  aircraft  is  Identified  as  a  hostile  aircraft 
a  d  “ngaced  tv  a  trlenalv  air  defense  artl 1 lery  unit. 

-b.  ir  defence  Battle  Zone  (AP  310-25).  A  volume  of  airspace 
s  .rrcyjhJi'-n  an  air  defense  fire  uni4  cr  defended  area,  extending  to  e 
specified  altitude  and  ranqe,  in  which  the  fire  unit  commander  will 
ongage  and  cestroy  targets  not  Identified  as  friendly  under  criteria 

established  by  nloher  headquarters  . 

-9.  Air  ^‘ense  Liaison  Officer  (SOP.  82d  Airborne  Dlv).  An  AQA 
battalion  staff  officer  whose  primary  function  tfs  to  locate  at  tne 
nearest  aaxp,  or  Air  Force  facility  with  a  radar  capability,  and  relay 
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t i ">e t y  aircra**  early  warning  (D»)  and  Air  Defense  « 

i ntr.rwa^ i on  directly  to  the  division's  air  defense  elemoirts. 

.-10.  Mr  ^orce  Delay  (*4ASSTER).  A  delav  In  providing  a'  “V  *o 
Air  ►  --c  air-raft.  a  Jeijy  occu're.  I*  the  MPR  was  not  provided  to 
me  aircraft  before  it  entered  the  division  airspace.  urieg  me  C PX, 
nc  *  * i ihts  vere  actual lv  i nterrupfec  because  of  a  failure  to  provide 
n  f?R.  iiecause  of  mo  '•eqjlred  reaction  t'me,  the  provision  of  an 
.♦  t*>e  mlnjt*  the  a'rcra4t  reached  the  division  airspace  was  not 
^  .  «d  adequate.  mis  was  a  delay.  A|*  alrcraf*  wMc-  net*  MRP's 

♦orrts-d  after  the  aircraft  entered  the  division  airspace  and  aircraft 
■  h'Ch  »pro  not  furnished  an  MPP  were  considered  to  have  experienced  a 
ic !  av . 


'  ‘  *;pr>pace  Control  (uSACDLi.  Tne  coord  mat  I  or, ,  Integration,  and 
'■n.ir'Tf,  c«  me  us*  of  airspace  of  defined  dimensions. 

Mr.;  jce  Control  Area  (TAC*  ?- 1  > .  Controlled  airspace  which  Is 
’’eriii,  defined  bv  the  boundaries  ct  a  iol nr  force  area  o4  operations 

1  ;i  s:re  "trof  Authority  i fy  i-c 0)  ( a.  1  J_TA;>*  .-I).  Airspace 
n*rci  "authority  is  appointed  by  the  ,oint  force  commander  and  after 
xsrdi  "aticr  »  i  m  offer  component  corrmende-s  *!m  promulgate  broad 
:cies  to  rcvern  airspace  coordination  In  me  combat  zone. 

i.  »ce  ^ntrc.  ^enter  r*C-*  J-l>.  "n«*  agency  des  'nwd  by  tne 

sr^«  a  rc"cace  control  authority  wl m  responsibility  for  coorcne*inc, 
c'-'j*  nc.  ar.d  regulating  the  requirements  for  tne  use  pf  airspace  in 
area  .  *  iterations  in  accordance  vim  directives,  operating  procedures 
u«  ••  ^ns  p :  ans/orders  .  and  f  reamentary  orders  . 

-  ^race  Contrc  I  T lemen*  l ACE '  iFv  i0l-j>).  Ar,  element  of  the 
v"  cocrd' na+es  +n«  use  o*  airspace,  provides  information  on 
•*  nr  c-,*u5  recommends  allocation  of  Army  aviation  resources, 
f- "ny  ai-  defense  operations,  coordinates  Armv  air  traffic, 
c  rrov  ces  nte. licence  through  air  defense  cnanrels.  Tne  ACE  serves 
T~e  .ommangr.^’s  focal  point  for  airspace  coordination  for  all  airspace 
ers  . 

a  i  Control  Faci  1  i  tv  (TACf*  2-1).  Any  of  the  several  servlce- 

r-i.r^’-'-’roi  facilities  wMch  rav  ce  Involved  in  control  of  airspace 

*'  c  ' * ro !  area. 

:7.  '•  pace  crtrol  Mno  (TACM  .?-!).  Tne  perimeter  of  a  segment  of 

'space  -’ich  delineates  its  lateral  t.ounderies. 
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B-18.  Airspace  Control  Objective  (MASSTER) .  Provision  to  the  maneuver 
commander  of  timely  support  necessery  for  Mm  to  accomplish  hi*  mission. 

Airspace  Control  problem  (MASSTEP) .  Accomplishment  of  the 
Airspace  control  objective  wMle  minimizing  Interference  among  supporting 
arms  and  services  who  utilise  the  airspace. 

JO.  Airspace  Con-»-o!  Sertcr  ( TAf'u  J-i ) .  A  sector  of  the  airspace 
n'rol  area,  designated  by  *te  area  airspace  control  authority. 

B-. I .  Airspace  Control  Syst,^  (TAP*  2-1).  A  system  operated  by  the 
A-efl  Airspace  Control  Author i~y  and  cons  1st  I  or)  of  thr  combined  airspace 
ccrtrol  facilities  and  respcr.  1 1 1  1 1  ♦  les  cf  ai  •  Service  Components  in 
a  ^olnt  »orce. 

’  22.  Airspace  Coordination  (S>>,  82d  Mrborne  Civ).  A  specialized 
«rvice  to  assist  tKe  commander  In  coordinating  ail  airspace  use  over 
*he  civtslon  Area  of  Operation's  (AO).  The  service  Is  designee  to 
minimize  mission  conflict,  to  promote  saf e ry  among  all  airspace  users, 
jnc  to  increase  mission  ef^e^t  i  veooss  . 

•23.  A i rsp ace  anenen*  ;  ip.  p?c  Al'-fccrne  Ply).  The  function  of 
controlling"  all  join*  ai  -sc<se  activ'tles  above  a  designated  coordinating 
altitude.  Airspace  man»oeme''t  authority  is  normally  the  responsibility 
♦  me  Air  fore*-  ornenent  _-j ar^ndcr  and  extends  through  all  le'e's  of 
f  q  * ' r  Traffic  Peculation  S  st«m. 

.  Airspace  reserva*ior  irr*-*  ii-i;.  The  airspace  located  above  an 

area  on  tTTS“  surface  of  '  •*;  '  »•  ~-i  ,  ’  'ji;ted  and  set  apart  py 
•*  ■*’  *e  Orcer  of  *he  •'"■eslaen*,  or  bv  a  state,  commonwealth,  or 
-‘jrritory,  over  which  the  flight  o*  aircraft  is  prohibited  or  restricted 
*o-  tfce  purpose  of  national  defense  on  tor  other  governmental  purposes. 

Airspace  .sers  C^a'sTF0).  Those  arms  and  branches  of  service 
that  eoulre  use  of  airspace  *c  accomplish  their  mission. 

-Jc.  Air  Traffic  Control  (Co-.tHne  and  Procedures  for  Airspace  Control 
■  n  the  Lomba*  Are  a,  *Aarch  id?i)~.  The  separation  o*  known  air  traffic  fay 
reterence  to  electronic  presentation  or  to  flight  plan  data  and  position 
reports,  or  to  visual  observation  and  instructions  of  the  commander,  or 
nis  representative  employing  the  aircraft  tor  the  purpose  of  promoting 
safe,  orderly,  and  expeditious  movement  cf  aircraft  In  an  airspace 
control  area  and  to  assist  In  Identification  for  air  defense. 

b-27.  Air  Traffic  Control  Line  (ATCL)  (AFM  ll-l).  An  arbitrary  line 
established  forward  of  the  forward  edge  of  the  battle  area  along  prominent 
terrain  features  Identifiable  to  both  air  and  ground.  This  Mne  serves 
two  major  tactical  purposes: 
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a.  It  enhances  freedom  of  movement  of  alrcraf*  opera*  trg  in  tr.«, 
vicinity  of  the  FfBA;  and 

t> .  It  provides  air  cefense  with  a  demarcation  line  to  facilitate 

identification  of  alrcra4t  nene* rat : no  the  FFBA. 

3-28.  Air  Traffic  ..Control  Service  (AR  3_IO-?5).  A  service  provided  for 
the  ourpose  of:  I.  'resentina  collisions":  (a)  between  aircraft,  and 
i  *  on  the  maneuvering  -area  between  al  *craft  and  oh  struct  l  ons . 
expediting  a^d  mainta'ninq  an  orderly  flow  of  a!r  traffic. 

H-29.  Air  Traffic  centi *  j cat  ion  iTACM  2-1).  T  he  use  of  electronic 
jevices,  opera+Tcnal  procedures,  visual  ocservatior  ar.o/or  flight  plar. 
correlation  for  tie  purpose  of  recoon! zirg  friendly  a: rcraft  !r  flight. 

:* -  3C  .  Air  Traffic  •'ecu  I  at  i  on  (  AFM  I  i  -  I  ) .  'no  emo  I  r.vrerr  ,f  ,,ll  mo 3  j 
*.  .r  mote  the  safe,  orderly,  and  expedT  f  i  ous  *  o*  of  air  *rjttlc.  4 
incorporates  active  supervision  of  af^erat4-  in  flight  by  racar  and 
rsdio,  as  well  as  super  / 1  n  lor  pv  directive.  I  4s  purpose  is  ~o 

provide  inflight  jssistar  e  and  c  "*r*  coi  :sIo*s  or  okcer  unsafe 
or  di*  ions  i  -  the  af*ecTed  .:ir55S'.s.  It  ^oes  not  exercise  operational 
cor  t ro I  . 

3-5i  .  Air  Traffic  >egj  I  at  ipn  enter  (  AR-<  l  I  —  I )  .  Is  norma  My  *he 
primary  agency  thro  ih  wk  I c  a"l  i  traffic  is  renuitfed  within  a  cr  ioat 
-.rf>.  It  io  ircorrcrated  *•  i  th  1  n  the  control  and  '•epcr*,na  center  when 
radar  capap i I i ties  srp  required. 

Area  Airspace  Control  Authority  (  TACM  2-1).  An  officer 
designated  by  tr*e  joint  *orce  commarder  as  coordiraTjng  authority  for 
.  ice  control  service  in  the  airspace  control  area.  See 
ragranh  8-13,  Airspace  Control  Authority. 

3- 35.  Army  ft;r  Defense  Command  Post  LAALO)  (AP  310-253.  The  tactical 
neadauarters  of  the  Army  air  defense  commander. 

Army  Airspace  Control  System  (^ASSTER)  .  The  facilities, 

•  c.ipment",  communications,  personnel,  and  p-ocedures  essential  to  a 
“or-mander  for  planning,  coordinating,  integrating,  and  regulating  the 
operations  of  assigned  and  supporting  forces  That  must  use  the  airspace 
to  assist  him  in  accomp 1 1 sh i na  his  mission. 

8-35.  Army  Aviation  Delays  (MASSTER) .  A  delay  ir  providing  recommended 
routing' to  Army  multiple  aircraft,  command  and  control,  and/or  medical 
evacuation  flights.  A  delay  occurred  if  the  routing  was  not  provioed  to 
the  aircraft  before  it  began  its  flight.  If  the  routing  was  received 
the  same  minute  that  the  flight  was  begun.  It  was  considered  adequate 
and  no  delay  was  assessed. 
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B-36.  Army  0  lament  (SOP,  32d  Airborne  Dlv).  Army  personnel, 
represent  ngThe  AR^OP  commander  In  Jo Tnl  operations,  located  it  the 
nearest  ■■  r  Force  facility  (FACP,  GRP ,  or  CRC),  relay  f'lght 
hazards  to  the  Air  Force. 

B-  7  7 .  Assistant  Division  Air  catenae  Officer  (Aja.,:  (jQP,  82d  Airborne 
Di_vK  Special  staff  officer  anrl  the  X5X  baf  ta !  !  or  c3rv-ar>derT$ 

^opreser +at  I  ve  at  ci  ior,  level.  This  office1"  !  slso  t‘o  ch  :ef  of 
--e  Division  Airspa'r  onti-oi  Element  (DACE). 

o-77.  oat  tal»  on  Area  (MASSTR).  That  portion  ot  tre  combat  zone  tor 
ivhich  a  battalion  Is  given  responsibility,  and  vn  i  ~h  Is  described  iy 
rear  and  la  +  eral  b'.ur.daries  prescribac  by  the  n.jxt  higher  headquarters 
(normally  a  brigade',  and  on  Imaginary  |  i  ,-,a  bu>r.nd  the  FFBA  tc  thi  r*j> 
of  dedica+ed  support  ng  fires. 

2- 7 1 .  block  A I  itudes  'Doctrine  and  Prccsdi.res  for  A i  Control  l;i 

the  Combat  A^ea ,  ‘•‘■ircig  1^71).  Levels  above  naan  soa  'TevsTT’wh I cK  ' 
delineate  the  verScai  boundaries  of  a  segment  o'  airspace. 

-A).  Dr jade  Ai'?  pace  Control  Eiumont  (BACE)  (S>~,  82d  Airborne  Dlv). 
'ho  eienpnr  witDr  r  e  brigade  CP  tasked  to  receive  and  plot  ac'iiv  TTTes 
of  the  brigade  s  airspace  user*,  ar.d  coordinate  the  use  of  airspace  in 
order  to  avoid  conflicts,  (he  UACE  Is  an  extension  of  the  DACE. 

.  3r-ja./'.  '.nti.a.r  3acr,agr  (BAP)  (SOP,  6xd  Alrpomu  Duvi. 

antiair  package  provided  each  briqade  by  the  d  i  v  i  s  i  on  ^"cfrgin  i  c  air 
defense  battalion.  This  package  normally  consists  of  the  BACE,  »  12  djur, 
mr  u  !  c.  art  bat 'or  y,  anc  15  Redey^  teams. 

jap-.  ■  (  'A^STr.f. ; .  That  portion  of  the  combat  zone  for 

-*i~n  a  r.’-igade  is  g:ven  ■'esports  i  b  <  I  i  ty ,  an(j  which  is  described  by  rmer 
Jr J  lateral  boundaries  nfescr'ibed  by  the  next  higher  headuuerters 
I  norma  I  I  y  a  u  i  v  i . . . ,  end  an  imaginary  line  beyond  the  FE3A  to  the  range 

•  -t  dedira+en  support!  nq  fires. 

2-47.  Dr i gade  m.a ^  ( ’'AT. '] TEA;  .  Tnat  portion  of  the  brigade  area  which 
s  behind  +he  battalion  rear  boundaries. 

b-44.  Combat  Area  (J35  PUR  I  and  AR  310-25).  A  restricted  area  (sir, 
land  or  sea)  which  is  established  to  prevent  or  minimize  mutual  inter¬ 
ference  between  friendly  forces  engaged  In  combat  operations. 

0-45.  Component  (t'ASSTCR).  A  part  of  a  whole,  as,  for  example,  th# 
grouping  within  a  joint  force  of  the  forces  of  a  particular  service 
under  the  command  of  an  officer  of  that  service. 
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0-46.  Component  Commander  (Doctrine  end  Procedures  for  Alrspece  Coftfro! 
i  n  the  Combat-  A~rea,~lTarch  1970  .  the  oft '/car  des !  gnafedf  To  c5BnT1ll« 
forces  cf  his  service  which  are  assigned  to  e  joint  'ere. 

0-47.  Control  i  AP  3 :  0 -D52 .  Author  It/  wh  1  ch  may  cr  less  than  full 
command  exerc i sec  by  a  commander  over  part  o*  the  activities  of 
s;jt  ordinate  or  ether  organ  i  rations . 

0-48.  Centro |  ami  ■•■■pcr,tinn  Center  (CRC)  ( AR  310-03).  An  element  o  1 
h.e  united  States  A  -  Force  Tact  lea  I  air  control  "sTstevi,  subordinate  ro 
the  Tactical  Air  Control  Center,  from  which  radar  control  and  warning 
operations  are  conducted  within  Its  area  of  responsibility. 

‘3-40.  Cont roj_  _and  Henorti ng  °ost  (CRP)  ( AR  310-23) .  An  element  of  tne 
united  States  airTorce  tactical  air  control  system,  subordinate  to  tt»e 
Cortrol  and  Report ;  ng  Center,  which  provides  radar  .-on+rci  art  surve  I  i  - 
lance  within  itc  a^ea  o*  respons fh M f ty . 

R-30.  'jor._tro:  '  ed  Airspace  (  AR  310-25)  Air-pace  V  ie*  i  nej  dimensions 
wiThin  whin”,  a  ”  t-Tf; r  ccn  +  roi  service  pro.ided. 

L; -5 1  .  C/>or  J  i  na  1 1  r,-  Aulhori  ty  (AP  510-25)  .  The  authority  granted  to  a 
commander  or  individual  ar.sigred  resnons  I  b  1  '  i  ty  fo”  coord' nati  ng  specif!' 
f unction*  or  activities  involving  forces  of  two  cr  more  countries,  ttf c 
on  more  For vice.  r-  two  more  forces  of  the  same  Service.  He  has  tow 
;  1-r't,  *r  require  consultation  between  the  agenc '  e*  Involved  or 

' *:■  t  r e s e r t a t ' v c c  out  does  not  have  the  authority  tc  compel  agreement. 
'r  r.s<,n  of  a i  ~>ac'e*ment  between  the  agencies  involved,  he  should  attempt 
*'  ot'rain  essent,-;:  agreement  bv  discussion.  In  the  e,-ent  that  he  Is 
-■■•Me  to  6*3  I  o  essential  agreement,  he  shall  *ef9  r  the  matte;  to  the 

-■  :  *  .  nn  author .  *  y  . 


'.i-r-2  .  xyjrd  i  na f  ion  (ijSACDC).  The  process  of  soruring  unity  of  effort 
if  +ne  inve i onme-t  cf  courses  of  action  Involving  the  use  ot  airspace. 

8-53.  '."ossover  ( ASS TE R> .  A  potential  Incident  of  i nterference  whlcft 
occurs  «;ien  a-  manned  airspace  u^er  occupying  airspace  over  a  maneuver 
unit  conflicts  with  one  or  more  airspace  users  In  the  adjacent  maneuve' 

un  i  + . 

d -54 .  ; esignated  Ai rspace  ( Doctrine  and  Procedures  for  Airspace  Control 

in  the  CombaTTrea,  March",  lT7T.  A  segment  of  o  fr  s  pace  whT,  laterally 
and  vertical  ly  defTnecf  limits’  wltnin  which  special  airspace  control 
procedures  are  applied  by  the  airspace  control  facility  to  which  assigned. 

B-55.  Direct  Air  Support  Center  (DASC)  (MAS5TER) .  'JSAF  facility 
designed  to  operate  with  a  CT0(i  or  an  Independent  D70C,  The  DASC  provides 
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a  fast-reaction  capability  to  satisfy  immediate  requests  from  Army  forces 
for  tactical  air  support. 

B-56.  Division  Airspace  Control  Clement  (DACE)  (FM  101-5). 
bee  paragraph  S-fV. 

B-57.  Effectiveness  of  A  rspace  System  HASSTER)  .  An  airspace  system 
is  effective  when  the  elem^ntr  utilizing  airspace  provide  the  commander 
with  sufficient  support  to  allow  him  to  accomplish  his  mission. 

B-58.  Efficiency  of  Airspace  System  (MASSTER).  An  airspace  system  is 
efficient  when  an  alternative  requiring  less  time,  communications,  or 
personnel  cannot  be  devisee. 

B-59.  Estimated  probab I  I i ty  of  Interference  (MASSTER).  The  ratio  of 
the  number  of  poten+'al  i nci cents  above  an  area  to  the  number  of 

simultaneous  missions  above  that  area. 

b-60.  Field  Art  I  I  I  ary  and  “or*ar  (fAM)  Delays  (MASSTER).  A  change  in 
the  time  of  f  Irina  FA^  missions  t<T  accomodate  the  f  I  Ight  of  aircraft. 
This  change  could  have  teen  early  cr  late  f Irina  or  cancellation  of 
the  miss  I  or. 

B— 6 1  .  Flight  Cocrci na- i on  Ai'  ter  (F(X)  (AR  5I3-2S).  A  subagency  of 

the  flight  operations  cen-rer  normal ly  operating  in  the  forward  area  of 
-■he  field  army,  to  ex-enc  traffic  regulation  and  communication 
capabi 1 1 1 les . 

B-62.  Flight  peraflorr-  Center  _(Ap  310-25).  The  element  of  the 
tactical  Army  al  r  fra*  *  i  c  '-emulatin'*  svstem  which  provides  for  aircraft 
flight  following.  sec  ar  a*  i  pr  o'  airgra*t  under  I nstrument  conditions 
and  identification  c*  friendly  aircraft  to  friendly  air  defense  agencies. 

B-63.  Forward  Air  Control  costs  iFACP)  (Aff  310-25).  A  highly  mobile 
United  States  Air  Torce  ♦act i cal  air  control  system  radar  facility 
subordinate  to  the  control  and  reporting  center  and/or  post  used  to 
extend  radar  coverare  and  control  in  tne  forward  combat  area. 

B-64.  Integration  (uSACDC).  The  process  of  consolidating  requirements 
for  use  of  airspace  in  the  interest  of  achieving  a  common  objective 
at  the  lowest  possib'e  level  of  effort. 

B-65.  Interference  ^VASSTEP> .  The  hinorance  to  operations,  to 
include  safety  hazards  and  coordinating  delays,  resulting  when  two  or 
more  airspace  user,  must  use  the  same  airspace  at  the  same  time  to 
accomplish  their  missions. 
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ace  Control  Center  (Doctrine  and  Procedures  for 


e  Combat  Area,  March  1971).  See  paragraph  B-14. 


B-67.  Joint  Force  (JCS  PUB  I  and  AR  310-25).  A  general  term  applied 
to  a  force  which  !s  composed  of  significant  elements  of  the  Army,  the 
Navy  or  the  Marine  Corps,  and  the  Air  Force,  or  two  or  more  of  these 
services,  operatlnq  under  a  single  commander  authorized  to  exercise 
unified  command  or  operational  control  over  such  joint  forces. 


B-68.  Level  of  Airspace  Utilization  (MASSTER).  The  density  of  ground 
and  aerial  weapons  systems  and  aircraft  within  the  commander's  tactical 
sector  of  responsibility. 


6-69.  Mld-Hlgh  Intensity  A I r  Env i ronment  (FM  44-10  (Test  )).  An  air 
env I ronment  featuring  substantial  use  of  friendly  aviation, field 
artillery,  and  air  defense  artillery  in  the  face  of  enemy  aviation,  air 
defense  art i I lery  ,  f I e Id  art  1 1 lery ,  radar  survel 1  I ance ,  and  e lectronlc 


countermeasurrers .  (This  environment  has  not  been  experienced  by  US 
forces  since  isolated  occurrences  during  World  War  II,  but  must  be  the 
environment  in  which  the  airspace  coordination  service  is  designed  to 
function.)  The  air  environment  impacts  on  doctrine,  factors,  and 
mater ie I . 


B-70.  Minimum  Risk  Route  (MRR)  (MASSTER)  .  A  route  recommended  to  Air 
Force  a.id  Army  aircraft  to  minimize  the  probabi  lity  of  the  aircraft  be:ng 
involved  in  a  potential  incident  of  I nterference .  In  the  report  this  term 
is  synonymous  with  the  term  "recommended  route." 

B-71.  Mission  Pair  Combinations  (MASSTER).  Two  different  airspace 
users'  missions  over  a  maneuver  unit  which  overlap  in  time. 

B-72.  Monitoring  Service  (TACM  2-1).  The  general  surveillance  of 
known  air  traffic  movement  by  reference  to  radar  scope  presentation  or 
other  means  for  the  purpose  of  passing  advisory  information  concerning 
conflicting  traffic  or  provldlna  navigational  assistance.  Direct 
supervision  or  control  are  not  exercised,  nor  is  positive  separation 
provided. 

B-73.  Non-Troop-Support  Artillery  (MASSTER).  Artillery  fired  at 
targets  other  fhan  i  n  support  of  troops  in  contact . 

B-74.  Positive  Control  (JCS  PUB  I  and  AR  310-25).  The  operation  of  air 
traffic  In' a'  radar/non-radar  ground  control  environment  In  which  po->itive 
identification,  tracking,  and  direction  of  aircraft  within  an  airspace 
is  conducted  by  an  agency  having  the  authority  and  responsibility  therein. 


3-75.  Potential  Incident  of  1  nterference  (MASSfiR).  Arv  pcTent!«i 
hiniir  ;r’  '  to  ooe'^'Hohs  resulting  whan  Two  or  more  airspace  users,  of 
which  at  least  cne  is  "*anr>«<2,  use  the  same  airspace  at  the  sa^e  time 
n  order  to  accomplish  their  mission. 

b- 76.  Ratio  of  Potent 'a:  incidents  ic  x'sslon  Jalr  Combination  (TESTER) 
"he  fraction  whose  rvjmer-ror  is  TKiT s umber  of  pol  ent  i  a ' ' ’I  riel dents'  of 
interference  ov  t-.pe  ,,rc*'»ce  user  ana  area  and  whose  denominator  Is  the 
rjmber  of  m'ssion  ra!»-  combinations  o*  the  same  tvpe  over  that  area. 

b-77.  ;ooi;  I  a*  I  on  i  -E  *CDC ) .  "he  supervision  of  activities  that  use  the 
airsrare  tc  provide  fc-  flight  safety. 

3 -7a.  Restricted  iJL'S  RUF  •  An  J''e«  iland,  sea,  or  a’r)  In  .h 
there  ariT special  restrlctl  •(,  measures  employed  to  prevent  or  minimi  20 
interference  between  friendly  forces. 

•J-7d.  Sector  ^Ir-.pace  Cpr+rci  Authority  ( T ACM  2-1).  An  officer 
ces  I  on  a  tec’ T)  n'  vr.o  area  Trr space  control  authority  as  coordinating 
Authority  *or  alrsoace  '-ont-ol  sen.lce  in  as  airspace  control  sector . 

l'-dC.  S 5  mp  '  it  Ij3d  Vpiume  c*  A.~s?ace  C'ASSTER).  A  rectangular 
para  1  lefepToed' whose  dimers  f<jns  describe  the  length,  width,  and  depth  of 
airspace  utilized  over  a  specified  ♦!««  interva'  ty  a  projectile  or 
at rcratt . 

;  -ji  Simultaneous  ^issiys  {**<■"  lTfcp)  .  The  occurrence  of  two  or  irca 
s't'  '♦!{ :  volumes  of  airspace  above  a  unit's  area  during  c  specified 

♦'re  period. 


B-iJ.  ic *  ca  1  »■  r  U-rrro'  Centals  (AR  310-25).  The  principal  air 
operations  Installation  ilarj  or  ship  based)  frcr  which  all  aircraft  eng 
air  warnlm  ^unctions  r4  tact  1  cat  air  operations  are  controlled. 

9}.  "actica!  Air  Cor t rp  1  E-ar*y  (TACP)  (AP  310-25).  A  subordinate 
operational  component  of  a  tactical  air  control  system  designed  to 
provide  ai*’  'laisor  to  lard  ♦orces  and  for  the  control  of  aircraft. 

"act?  cal  *  r  Control  System  ( AFM  |  l  - 1) .  The  organization  and 
eajip~ent  necessary  +0  plan,  direct,  an/  control  tactical  air  operations 
and  to  cccrdi'a*e  iir  operations  o*  other  services.  It  is  composed  c* 
control  agencies  md  comnunlcaticns-elertronlr.s  facilities  which  provide 
the  means  for  centralized  control  anc  decentralized  execution  it  mis; Ions 

:i-65.  ’.ip  ot-the-Ea^tn  Flight  (MASSTE0?.  A  flioht  as  close  to  the 
earth's  ’surface  as  vegetat'on  or  obs+acles  will  permit,  while  q«norallv 
fol lowing  the  contours  of  the  earth. 


8-  ■* 


-« •gXi'ariE.s'ij’Kcv.rs!-  — 

B-88.  Weapons  Hold  (FM  44- n  An  »t~ 

stipulating  th.rllr  d.f.nse  i,  re  units  don^  H  re^hT^!  *!*“' 
self-defense  is  not  denied  In  peace  or  war).  ™  ght  °f 

rnse  “Mrs  -*»•  •*— 

Identified  as  hostile  l™.^^  £?, «  ^ 
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AIRSPACE  CONTROL  CONFERENCE  MEMORANDUM  FOR  RECORD 


ATMAS-A  ?  February  1073 

MEMORANDUM  FOR  RECOPD 

SUBJECT:  Airspace  Control  Conference 


1.  References: 

a.  Mso,  CDR  CONARC,  ATIT-RD-CP,  152137,  Jan  73,  subject:  Airspace 
Control  Seminar. 

b.  Msa,  CDR  CONARC,  ATIT-RD-CD,  171825,  Jan  73,  subject:  Airspace 
Control  Seminar. 

c.  Ltr,  CDR  MASSTEP,  ATMAS-CG,  29  Jan  73,  subject:  Airspace  Control 
Conference . 

2.  A  aeneral  officers  airspace  control  conference  was  held  from  020800- 
021700  Feb  73  at  Buildinn  38N,  Fort  Hood,  Texas.  The  purpose  of  the 
workinn  conference  was  to  discuss  seven  fundamental  issues  identified  bv 
the  MASSTER  Army  airsoace  control  war  name  and  CPX-exneriment  with  a  view 
toward  resol  vino  these  issues.  The  conference  was  chaired  bv 

LTG  G.  P.  Seneff,  Jr. 

3.  The  followinn  is  a  list  of  attendees: 


FORT  BEflNING 


FORT  BLISS 


HO  COC 
CDC  COfISGP 


BG  Richardson 
LTC  Jones 
CPT  Soraoue 
Mr.  Himes 

MG  Shoemaker,  Raymond 
COL  Russo 
COL  Small 
MAJ  Lyles 
Mr.  Fries 

BG  Vauahn 

BG  Gudael 
COL  Adkins 
LTC  Seauo 
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CDC  CONFORGP 

BG  Lynn 

COL  Moore 

LTC  Farmer 

CONARC 

COL  Soler 

MAJ  Nettles 

FORT  KNOX 

MG  Desobry 

LTC  Anderson 

FORT  RUCKER 

MG  Burdett 

COL  Gaddis 

MAJ  McLeomore 

MAJ  Warren 

FORT  SILL 

MG  Wetherlll 

COL  Cald 

COL  Constance 

COL  Nadeau 

COL  Wlldrich 

LTC  Wlnqate 

MAJ  Jemison 

CPT  Gordon 

FORT  HOOD 

LTG  Seneff 

MG  McChrystal 

MG  Shoemaker,  Robert 
BG  Starker 

COL  Harrison 

4.  This  memorandum  sunvnarlzes  the  understandinas  reached  with  respect 
to  the  seven  fundamental  Issues  presented.  Comments  by  attendees  on  a 
draft  of  this  memorandum  are  Included  as  Inclosure  1 . 

a.  Issue  #1,  examination  of  the  ADA  mlsidentlflcatlon  rate  used 
during  the  war  game  and  experiment.  It  was  agreed  that  the  mlsldentlfi- 
catlon  rate  used  was  a  reasonable  estimate  of  what  can  be  expected  In 

an  averaqe  Army  unit  and  permitted  a  valid  Identification  of  airspace 
control  problems  relatina  to  ADA  mis  Identification. 

b.  Issue  #2,  the  possible  requirement  for  an  ADA  alert  net  to  advise 
selected  ADA  firlno  units  of  the  passaqe  of  friendly  aircraft.  It  was 
agreed  that  an  ADA  alert  net  Is  desirable  down  to  Chaparral -Vulcan  firing 
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units.  It  was  also  aqreed  that  further  Investigation  Is  needed  Into  the 
method  of  operatlnq  this  net  and  Into  the  feasibility  of  using  organic 
Chaparral -Vulcan  communications  for  this  net.  A  majority  of  the  conferees 
agreed  that  this  ADA  alert  net  should  not  Include  Redeye  firing  units  and 
that  Redeye  firing  units  should  be  controlled  through  existinq  organic 
command  nets.  A  minority  still  saw  a  requirement  to  Include  Redeye  firing 
units  in  the  ADA  alert  net. 

c.  Issue  #3,  the  use  of  a  more  strlnqent  weapons  control  status  for 
divisional  ADA  weapons.  It  was  agreed  that: 

(1)  No  chanae  is  needed  in  the  definition  of  ADA  weapons  control 
status. 

(2)  No  chanae  Is  necessary  on  the  normal  division  ADA  weapons  control 
status  for  Chaparral -Vulcan  fire  units  with  res Dec t  to  fixed  winq  hi  ah 
performance  aircraft;  however,  it  may  be  necessary  to  write  out  what  miqht 
be  a  more  normal  situation  concerninq  rotary  winq  aircraft  for  all  weapons 
systems  and  the  normal  weapons  control  status  on  Redeye. 

(3)  The  division  comande»*  is  oblioated  to  snell  out  detailed  criteria 
for  the  employment  and  use  of  ADA  for  a  oiven  tactical  situation. 

d.  Issue  £4,  the  possible  requirement  to  establish  a  procedure  to 
reschedule  artillery  fires  not  In  inmediate  support  of  maneuver  forces. 

It  was  agreed  that  rescheduling  of  this  type  of  artillery  fires  is 
currently  provided  for  throuqh  the  use  of  restrictive  fire  planninq 
procedures.  The  briqade  fire  support  officer  presently  has  Incomplete 
data  on  some  fires  not  in  inmediate  support  of  the  maneuver  forces.  The 
Field  Artillery  Center,  Fort  Sill,  will  develop  procedures  as  how  to  best 
make  this  information  available  at  the  brigade  level,  which  may  require 
adjustments  to  present  radio  nets,  tactical  air  request  forms,  field 
manuals,  and  SOP's. 

e.  Issue  #5,  the  possible  requirement  to  establish  an  airspace  control 
element  at  brigade  level.  It  was  agreed  that: 

(1)  The  control  of  airspace  at  the  briqade  level  Is  an  integral 
function  of  normal  staff  procedures  to  be  performed  by  the  operations 
officer  assisted  by  combat  support  staff  officers,  conmanders  and  liaison 
officers  assigned  in  support  of  the  briqade. 
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(2)  No  separate  staff  organization  is  necessarv  to  perform  the  air¬ 
space  control  function  at  the  brlnade  level.  (Also  see  naraoraph  5d 
below. ) 

(3)  The  brigade  operations  center  should  include  liaision  officers 
from  field  artillery,  air  defense  artillery,  Armv  aviation,  and  Air  Force 
when  this  type  support  is  l>einn  provided  the  brioade. 

(4)  That  the  ADA  alert  net  teminus  be  located  in  the  brioade 
operations  center.  Additional  personnel  may  be  required  for  24-hour  a 
day  operation  of  this  net. 

f.  Issue  *6,  the  possible  requirement  for  a  divisional  cormunications 
net  with  an  Air  Force  aircraft  control  center/post.  It  was  aoreed  that: 

(1)  There  appears  to  be  a  requirement  that  a  radio  net  be  established 
to  link  an  Air  Force  control  facility  and  an  Armv  division.  A  majority 

of  the  conferees  aoreed  that  this  will  be  one  frequency  with  terminals  at 
the  division  headquarters  and  each  brioade  as  well  as  at  the  Air  Force 
control  facility.  The  cormunications  between  the  division  headquarters 
and  the  Air  Force  control  facility  will  be  monitored  by  the  brinades  to 
facilitate  the  speedv  transmission  of  on-the-wav  instruction  to  the  ADA 
alert  net.  A  minority  felt  that  there  rtav  not  be  a  requirement  for 
brinades  to  monitor  this  net.  (Also  see  naranra oh  6,  Incl  1.) 

(2)  It  would  be  apnronriate  for  the  Air  Force  to  provide  the 
equipment  and  personnel  to  operate  this  net.  The  objective  of  this  net 
is  to  reduce  risks  for  Air  Force  aircraft  which  transit  the  airspace 
over  a  division  and  facilitate  Air  Force  control  of  Air  Force  aircraft. 

n.  Issue  *7,  the  possible  reauirement  to  establish  additional 
cormunlcation  nets  within  the  division,  to  Include  the  division  airspace 
net,  the  fire  sunport  warning  net,  the  ADA  alert  net,  and  the  brioade 
air-to-oround  net.  A  comnoslte  of  required  airspace  control  comnunlca- 
tions  nets  is  depicted  graphically  at  inclosure  2.  It  was  aoreed  that: 

(1)  A  Division  Airspace  Net  is  reouired  between  division  headquarters 
and  the  briqades  for  the  purpose  of  Dassinn  airspace  control  information. 

(2)  The  Fire  Support  Warning  Net  may  not  be  required.  Current 
procedures,  with  some  minor  modifications,  provide  adequate  capabilities 
for  coordination  of  field  artillery  firinos.  The  Field  Artillery  Center  is 
determlninq  the  modifications  which  must  be  made  to  provide  the  brioade  fire 
support  officer  Information  concemina  all  artillery  and  heavy  mortar  fire 
which  transits  the  airspace  over  the  brioade. 

(3)  An  ADA  Alert  Net  is  required.  Discussion  concernino  this  net  is 
Included  in  paranraph  4b  above. 
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outlined  in  paraoraph  4e  above  as  part  of  an  inteorated  combat  support 
section  performina  airspace  control  functions  as  well  as  their  normal 
liaison  functions  on  a  24  hour  a  day  basis. 

(4)  Vary  the  AOA  alert  status  and/or  rules  of  enqaoement. 
Modifications  should  be  made  both  by  type  weapons  system  and  by  oeo- 
nrarhical  location  of  the  weapons. 

f.  Briefinqs  should  be  oiven  to  various  Air  Force  units  ccncerninq 
the  probability  of  Air  Force  and  field  artillery  and  mortar  (FA-M) 
confl i cts . 


A*  •'  .v 

i  Incl  ‘  JOSEPH  B.  STARKER 

as  Briqadier  General,  USA 

Chief  of  Staff 
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1.  Reference,  Ur,  CDR  MASSTER,  ATMAS-A,  7  February  1973,  subject: 
Mmorandum  for  Record,  Airsnace  Control  Conference. 

T^e  letter  referenced  in  nrranranh  1,  above,  asked  that  attendees  of 
toe  Anry  Airsnace  Control  Conference  held  at  Fort  Hood,  Texas  on 
21  February  1973,  corwent  on  the  draft  memorandum  for  record  cf  the 

conference. 

j.  Ihe  followinn  verbatim  comments  were  received  from  the  'J.S.  Amy 
Continental  Army  Command,  Fort  Monroe,  Vlmlnla: 

r 

a.  ^eviev.  of  draft  ’!FR  has  been  completed.  This  Mb  aorees  with 
sunrwrization  of  cnfiments  presented. 

u.  Consents,  concurrence  and/or  nonconcurrences  will  be  provided 
after  COilARC  review  o*  finalized  MFR, 

i.  The  followino  verbatim  comments  were  received  from  the  li.S.  Amy 
Cor^at  .cvrloDnents  Lortnand,  Corfcat  Systems  Grour,  Fort  Leavenworth, 

Kansas .  | 

a.  The  memorandum  was  reviewed  as  reouested.  With  exception  of  the 
cement  in  paranranh  2,  the  memorandum  accurately  si— writes  the  under- 
standinos  reached  at  the  conference. 

u.  Tne  point  mentioned  near  the  close  of  the  conference  by  3G  Vauohn 
tnat  the  evaluation  continue  Is  not  Included  In  the  memorandum.  Th4s 
*<eadnuartv  *-s  considers  it  essential  to  examine  the  system  which  .$  to 
he  reenrnended  to  Department  of  the  Army  as  the  Armv  Airspace  Control 

System. 

b.  Tne  followino  verbatim  cements  were  received  from  the  U.S.  Airy 
field  Artillery  School,  Fort  Sill,  Oklahoma: 

a.  The  Field  Artillery  Center  has  reviewed  the  understandlnos 
reached  durinn  the  2  February  Arrv  Airspace  Control  Conference  and 
concurs  with  oaraoraph  4d  and  paragraph  4o(2). 

b.  The  Field  Artillery  Center  is  revlewine  current  procedures  used 
by  the  Srioade  Fire  Support  Officer  to  determine  the  best  method  to 


\  / 


•  :  tht  objectives  agreed  upon.  Adjustm*rr.ts  *ay  be  ret- 1  red  v 
resent  i  sdl  o  nets,  tactical  air  request  forms,  field  me.-ais, 

.i.d  ^OP's. 

e  following  verbatim  comments  were  received  from  •.*  W.S.  frmy 

Sc  -o'.  Fcrt  Fucker,  A^it.-ma 

-  Concur  with  summary  of  Issues  1-C  as  stated. 

The  USA'  i.  nrriticn  as  pertains  to  iss^s  5-7  1r  r^lntalned 
tated  below: 


4  sting  doctrine  (FM  7-60)  governing  the  Amy's  Air  ’raffle 
System  rrcvides  fc»  c  communication  link  with  the  CAwa 
rrC-TCC  co  hntta**  iccomc- :s!-.  the  air  traffic  control  rfssitr. 
w*s  not  olayed  during  the  CPX  experiment  ror  was  Its  -fpert n ' 
id"  co.  sldered  Ip  evaluation  the  BAL».  concept  or  In  oetemrlng  the 
no.  divisional  cominlcatioris  net  with  tre  Air  Fcrce  CAC/P. 

-•  .Meatlon  capabilities  of  the  FOC/FCC  system  (l.e.,  W,  VRF,  iJHF. 
c.  'type)  snculd  be  thoroughly  evaluated  under  flele  COndi cions 
what  extent  "'jcnsnoed  ut'M/atlon  of  exlst'nq  ATC  terser. 

Men;  could  contribute  to  airspace  manage— nt.  An  Important 
■'/t  ' n  such  an  evaluation  would  be  to  Identify  potential  stvlncs 
■  oriel,  radio  f^ouencies  and  equipment  redundancy  under  that 
p  sed  solutions  evolving  from  the  airspace  control  experi  — »ti 


tfA 
,1  1  1 


nil 


r  .eve  ;om-:-r' ts  :re  supoortea  cy  operetional  experio.ci  sw.  ned 
hS  Air  Traffic  Control  Company  (72d  ATC)  in  numerous  Joint 
s  inducted  by  the  Readiness  Co— and  and  tne  18th  Airborne  Corps, 
rcises  have  successfully  demonstrated  that  the  co— unications 
ties  of  the  FOC/FCC  can  orovlde  (In  addition  to  flight  following) 

■  the’-  ai-spa-s  irfoixnation  to  Air  Force  and  \my  Aircrsft. 
i3  lo  other  Airspace  Control  Agencies.  This  has  be—  successfully 
shed  by  ro-loratinq  and  Interconnecting  the  FOC  and  CPC/P  co— uni- 
to  nsL.*“e  timely  acquisition  and  dissemination  of  essential 
at*  to  the  Fee  *nd  Dtv  TOC  which  are  similarly  located  and 
'rr»ur.1  cat  Ions  wise. 


li  order  to  provide  a  better  baseline  for  decisions  associated 
pace  nanaoement.  It  is  racoon ended  that  the  FOC/FCC  syst—  be 
•,  during  the  forthcoming  GALLANT  HAhD  Exercise  te  determine  the 
ts  capability  to  support  the  functions  of  airspace  control 

lowi^d  verbatim  comments  were  received  from  the  U.S.  Army  Ai** 


ci.ool.  Fort  Bliss,  Texas: 
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a.  Reference  paragraph  4a.  The  absolute  values  presented  durina 
the  airspace  control  conference  are  not  considered  a  valid  identification 
of  airspace  control  problems  relatinq  to  ADA  In  that  there  is  a  qreat  deal 
of  difference  between  the  potential  Incidents  identified  by  the  computer 
and  the  shootinq  down  of  airplanes.  This  is  primarily  due  to  the  computer' 
inability  to  play  system  limitations  (i.e.,  rear  aspect  only  for  Chaparral 
and  Redeye)  plus  the  fact  that  attrition  was  not  olayed.  This  allowed 
mistaken  engaqements  and  even  multiple  mistaken  engagements  which  would 
not  have  occurred  in  real  life.  Additionally,  it  must  be  remembered 

that  the  mistaken  enoaqement  problems  in  an  all  arms"  problem  rather 
than  a  pure  Air  Defense  Artillery  problem  due  to  the  fact  that  one  of  the 
weapon  systems  under  discussion  is  an  all  arms  weapon.  Recommend  tnat 
the  memorandum  for  record  be  modified  to  indicate  that  the  mistaken 
enqaqement  rate  is  valid  for  identification  and  quantification  of  the 
probit.m  only  if  system  limitations,  proper  tactics  and  attrition  are 
played. 

b.  Reference  paraqraph  4b.  Further  investioation  of  the  ADA  alert 
net  without  regard  to  other  airspace  control  functions  is  seen  as  a 
refinement  to  a  system  which  has  not  been  validated.  Further  investiqa- 
tion  should  be  made  of  the  entire  airspace  control  system  so  that  some 
base  reference  may  be  established  which,  in  turn,  can  be  subjected  to 
risk  analysis  to  determine  an  acceptable  risk  level  for  aircraft.  The 
accepted  risk  level  must  drive  the  determination  of  airspace  control 
requirements  and  functions.  Without  determination  of  an  acceptable  risk 
level,  testing  of  individual  elements  of  a  system  is  of  necessity 
inconclusive  and  may  lead  to  conclusions  which  are  not  supportable  by 
loqlc  or  data. 

c.  Reference  paraq-aoh  4e.  If  any  conclusions  can  be  drawn  from  the 
CPX  conducted  in  November  1972,  one  miqht  be  that  the  existinn  staff 
cannot  absorb  the  airspace  control  function  and  still  perform  its  present 
functions.  A  consensus  of  views  expressed  durinq  the  seminar  indicate 
that  a  Tactical  Support  Center  or  Combat  Support  Center  should  be  formed 
to  accomplish  the  airspace  control  function.  It  was  agreed  that  the  name 
of  such  an  entity  was  of  no  importance  but  that  recoonition  of  the  need 
for  a  coordi.iatinq  aqency  was  very  important.  Further  discussion 
indicated  that  the  airspace  control  entity  would  not  be  a  TOE  organization 
but  would  be  formed  during  combat  and  combat  traininq  situations  to 
coordinate  all  combat  efforts  in  the  brigade  under  the  staff  supervision 
of  the  Briqade  S3.  Recommend  that  the  memorandum  for  record  be  chanqed 

to  reflect  the  aoreement  that  a  Tactical  Support  Center  or  Combat  Support 
Center  (name  immaterial)  be  formed  to  accomplish  the  airspace  control 
function. 


d.  Reference  paragraph  4f(l).  The  requirement  for  a  communications 
net  between  the  CRC/CRP  and  the  brigades  in  addition  to  the  division 
headquarters  has  not  been  fully  validated.  This  point  was  raised  during 
subject  seminar.  In  addition,  the  Division  Airspace  Net  discussed  in 
paragraph  4g(l)  of  subject  document  could  be  utilized  for  passage  of 
on-the-way  information.  Recommend  that  memorandum  for  record  be  changed 
to  reflect  the  need  for  further  evaluation  in  this  area. 

e.  Reference  paragraph  5d.  A  rerun  of  the  CPX  experiment  will  be  of 
doubtful  value  unless  a  complete  ait  space  control  system  is  tested.  A 
base  data  reference  was  not  established  during  the  previous  CPX  in  that  no 
system  tested  yielded  the  desired  results  (i.e.,  no  potential  incidents 

of  interference) .  A  system  can  be  validated  only  if  it  proves  to 
produce  acceptable  results.  At  that  point,  refinements  such  as  those 
mentioned  in  the  referenced  paragraph  may  be  in  order  but  not  before. 

f.  In  summary,  it  is  felt  that  further  investigation  of  the  entire 
airspace  control  system  in  the  form  of  another  workshop  and/or  CPX  is 
required  and  that  further  refinement  of  the  individual  elements  should  be 
deferred  until  a  system  with  an  acceptable  risk  level  is  designed, 
evaluated,  and  validated. 

8.  The  following  verbatim  comments  were  received  from  the  U.S.  Army 
Infantry  School,  Fort  Benning,  Georgia: 

a.  Goncur  with  the  summary  of  all  issues  except  that  part  of  (1) 
of  issue  #5  which  states,  "the  control  of  airspace  at  the  brigade  level 
is  to  be  performed  by  the  operations  officer  ..."  The  USAIS  prefers 
the  summary  statement  by  Colonel  Harrison  that  "control  of  airspace  at 
the  brigade  level  is  a  lesser  function  by  the  coordinators  on  the  brigade 
commander's  staff.  Functions  of  airspace  control  are  necessary  but  not 

a  separate  element  in  every  organization  and  the  magnitude  changes  with 
the  organization."  Rationale  for  this  preference  is  that  responsibility 
for  airspace  control  among  the  brigade  staff  was  an  unresolved  issue 
between  the  S3/S3  air  and  further  investigation  may  reveal  that  this 
function  can  be  delegated  at  the  discretion  of  the  brigade  commander 
without  adversely  affecting  mission  accomplishment. 

b.  Recommend  that  paragraph  5e  of  the  inclosure  to  the  reference  be 
rewritten  to  reflect  that  the  subject  briefings  were  suggested  as  a  task 
for  the  Field  Artillery  School. 

9.  The  following  verbatim  comment  was  received  from  the  U.S.  Army  Armor 
Center,  Fort  Knox,  Kentucky:  "The  draft  memorandum  for  record  of  the 
Army  Airspace  Control  Conference  has  been  reviewed  and  found  to  accurately 
reflect  that  which  transpired." 
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ANNEX  E 


SYSTEM  PROCEDURES,  TACTICS,  AND  TECHNIQUES 


E- 1 .  Run  I . 


a.  System  A,  which  was  evaluated  durinq  run  I  on  6  hovemner  1972, 
used  Scenario  I,  Delay.  System  A  used  a  BACE  as  th<*  brinade's  primary 
aqency  for  airspace  control.  The  critical  information  passed  between 
aqencies  Is  shorn  in  flqure  E-l. 

b.  The  tactics  and  techniques  used  by  thr*  playor  orqanization  are 

shown  below: 

(1)  The  delay  operation  was  conducted  in  accordance  with  FM  61-100, 
chapter  8,  section  IV.  The  division  delayed  In  zone  across  a  front 

25  kilometers  wide  with  two  briqades  abreast  alonq  successive  positions. 
The  reserve  brlqade  was  positioned  in  the  centor  of  the  division  zone. 

This  facilitated  its  employment  th~ouqhout  the  division.  The  divisional 
armored  cavalry  squadron  protected  *he  division's  richt  flank.  Its  air 
cavalry  troop  screened  the  rlqht  briqade's  front.  The  air  cavalry  troop 
was  attached  to  the  division  and  screened  the  left  briqade's  front. 

(2)  The  field  artillery  fires  which  were  available  to  the  division 
included  the  division  artillery  assiqned  battalions  and  the  fol lowing 
additional  artillery:  Seven  155-millimeter  howitzer  batteries,  five 
8-Inch  howitzer  batteries,  and  four  175-millimeter  qun  batteries.  The 
employment  of  these  fires  was  characterized  by  mixed  calibers  in  denth. 
Tarqets  were  enqaqed  at  lonn  range  and  by  increasinq  volumes  of  fire  as 
they  closed  on  the  delay  position.  The  priority  of  fires  was  to  enqaqed 
forces  of  company  size. 

(3)  The  divisional  ADA  and  Redeye  weapons  were  employed  to  protect 
the  briqade  and  division  command  posts,  IOC’s,  and  forward  elements. 

(4)  Close  air  support  strikes  were  employed  aaainst  platoon-sizh 
mechanized  and  tank  tarqets  near  the  friendly  forward  elements  and 
battalion-size  and  command  facilities  targets  in  the  enemy  rear.  Twenty- 
eloht  percent  (13  of  48)  of  the  air  missions  over  the  division  were  close 
air  supoort.  The  supportinq  aircraft  used  an  aerial  maneuver  soace 

3  kilometers  by  4  kilometers  by  8, ODD  feet.  These  strikes  were  on  station 
an  averane  of  10  minutes.  The  aircraft  penetratinq  the  division  airspace 
on  interdiction,  combat  air  patrol,  and  reconnaissance  missions  were 
flyino  between  0  and  500  feet. 
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Figure  E.-l.  Information  Passed  During  Run  I 


changed  the  minimum  ri 
route . 
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Figure  E-!  (cont).  Information  Passed  During  Run  I 


E-3 


Mortars.  Location.  Location  to  battalion  S3 

or  FSO . 

Firing.  Notification  of  firina 

from  FDC  on  FSWN . 


Figure  E-l 


(cont).  Information  Passed 
During  Run  I 


E-4 
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.  |T ,» 


on  t ' 


o  '  a rnv  ov's^m  was  used  in  cmiwnc!  an  r.  .0'  ro!  ,  ot.  si--va^icr  ,  -r'.d 
rr,  i  .»s  •<  i  r  cmd  attack  cava  I  c/  1 1  omen  is  w»  rr  inisslc.wd  >  o  “'ft 

•  i  m  ■-  !  v  :  s  ;  on  -tor,:  .  ,o  *'•  r  or  a:  ‘  ;  h  c  a- - .  ,  ..  .j-enr 

1  ; :  .  t-r.  ri  •'  ■  i  or  o;er  a  *  ion  . 


•  '•  1  «.  n  i  r.h  was  •:  vo 1  uatec  on  7  Nove'-c^r  1 

•  *••••  »>  .vste***  *•  •'  u  •  t  a  bA'i.c.  ja  me  nr  ima  ;  anonev  tre 
1  *  r  '  i  •  »  ■»  ;;h  a°OfiS  ,v'3Jr-  *  -  r>r  .  rf  sv1*  fo*^  *  rc  ■*  k 


■'V'Tirs  arid  te:  linuts  us-.,  j  tv  the  nlaver  or -j;»' !  ca* 1  m  'ro 


■  i  i  • 


-e •  •  •  •’  rr  con. lento;  '*  ac~ordanc“  w!m  f'  .,!-iC0, 

'  .  -*«  •  •  !  ,  i ,  anc  V :  .  ’he  ;  i  v  i  r  i  ie4-*  n ted  in  z  me 

,  :  <-  *  ~  \  i-  ornetors  wine  wi*K  --.-i  t~i  cades  on  i  mo  !n  a"  *r 

-eso-ve  :  ri  nace  #a>-  oosi  t  lone  <3  to  tne  rear  of  t**e  vc !  K  r  •  iade 
r  i  -  a  ce  rone  which  was  as  -rifle  the  ,ra  'O-  avenue 
i.-...-  a”  '  •*  .  *~e  rivis:c".  ’Ke  divisional  a  mo  red  cavalry  souaoron 
i  ■'■(?]  e  „  r  1 1\  mission  !*.,  air  Ca/alrv  T<-ooo  o'otec+oc 

:  -  i  r'  ’  S  *  '  jr  , 

•  •  :  -  '  '  ft-  *  i  *es  avs' i  at '*•  “c  tre  -i vision  i  f'  c  I  u  de  +f,e 
■  1  v  ars '-ned  ;  ?t-nl ‘on >  an  ;  "-he  *cl  lowir.h  aeditier  a! 

■  ■  .  . es  hS-nj  !  meter  •-•ov;,~zer  catteries,  fi/e  ►‘-inch  nuwi  ;v 

-  r.<  _  ar  d  ♦  njr  7r-"ii!  motor  cur  batteries,  ’he  er"P  toymen*  r* 

r  ■■*,»*■«  ’  v  '  .  p  J  (*  J  |  j  ^  "»  »  * 

",  *  1  '  I  r.te  *  i  Ct !  OP  fjfl£  ;:Ourre^D-3tTen/  ;»*fV}»"£r 


•  »-  .  .•  s  ;  a !  aua  y-d  ^eceve  weapons  wp^p  em  I  o\  r  j  "r,  nretr-* 

•  :r.:  -i-.ate  .  n ,  reserves,  “S^,  and  cefers;.e  not,  +  icrs. 

i  ■  e  a !  *•  r»uc.  rt  ‘j*riKfs  were  e^r  ir.yej  ar-a  >  n^t  comb  >  nec  a  rr 
-so.jr  +-  '  -'-ienslv  torwar i  elements,  assembly  areas ,  and 
■  1  ~t,f*  ore"  'can,  f.i*  the  air  t>I  rs  I  ons  ever  the  division, 

*!.  i>r-;,ya  i/t  o*  ■  > )  we'-e  c !  cse  air  ssroort.  Tue  suonertirrq  aincrat  + 

r  i  ■••»;P.Jver  so  ace  f>  hi  lcr>e+e,"S  y  h  si  l~r,eter^  ;  v  i  70J  *  set 

j  i  -  -a"*  we--e  cn  c  tat  i  op  an  averaoe  of  \C  mir.utes.  fee  alrc  aft 
:  <•  !  rot  '  .  '/  /  i  s  •  or  air  s^ace  or  interdiction,  concat  air  nat"ol, 

■'a  'u:r,r'ai  sar  e  n-issions  were  *  Ivina  between  C  and  5, COO  feet. 

P  my  aviation  was  used  in  command  .and  control,  observation 
mad  i  a  l  evacuation,  and  liaison  r*c  I  es  . 
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Information  pas$ed  During  Run  2 


combat  nl salons 


*ne ncy  I  I  nfomai  i  cn  I  rni  nator 


f-3.  Run  3. 


a.  System  B  which  was  evaluated  on  8  November  l?72,  used  Scenario  3, 
Counterattack.  System  9  used  existing  elements  In  the  current  TOE,  without 
Ar_ny  personnel  augmentation,  for  control  of  airspace.  TOE  equipment  was 
augmented  with  radios.  The  brigade  S3  air  was  the  primary  agency  for 
control  of  airspace.  It  appeared  ■♦•hat  the  three  r  arsonr'©!  In  the  r3  air 
section  worked  on  I /  on  airspace  control.  The  basic  philosophy  of  this 
bvs  +  em  w  :s  tc  assign  a  minimum  risk  route  based  on  general  knowledge  of 
tn  >  tactical  situation  rather  than  on  detailed  knowledge  cf  the  act'vl+iei, 
o<  rA''  t  at  t  and  Army  aviation  elements.  The  critical  !nformatln>n  ya^sed 
h-''wf».»r.  agencies  is  shown  In  figure  E-3. 

(1)  Changes  tnat  were  made  to  system  B  are  listed  below: 

(a)  Af+er  1645  hours  the  brigades  no  longer  monitored  the  CRP  net. 

(l  )  At  |tgo  hours  3d  brigade  elements  movea  into  a  jump  CP.  The 
'  ■'  nets  avo  lat'e  In  the  jump  CP  Included  the  brigade  command  ret, 

1 1  rn  c  *  s  u r  do  rt  battalion  C0~j3;  OS  9n  C&F  FS9,  NJO;  Air  Reg  Net  ALO,  ■1Y). 

)  Jn  i y  one  map  was  available  In  the  jump  CP. 

(2)  In  the  main  brigade  CP,  operations  and  techniques  used  in 

■  9  worn  thp  sane  as  those  used  In  system  A,  with  tiic-  exceptions 

"r*e'!  below; 


1 in  the  2d  brigade  the  S3  air  (one  officer,  one  NCO,  and  one 
■■’fiTi' '  ^ad  no  map  and  did  not  plot  routes;  the  FSO  had  radial  displays 
i  t -<r.  rnac  for  aircraft  locations. 

in)  ! r,  the  3d  brinade  the  S3  air  (one  officer,  one  NCO,  and  one 
A  'f  ■<)  actual  ly  plotted  routes  on  the  displays,  and  they  were  locate' 

nr-  » ;•  t  ►*,  o  f- j  ^  . 


It  appeared  that  the  majority  of  the  AF  minimum  risk  routes 
-c  >.  assioned  along  the  division  and  brigade  boundaries. 

b.  Tne  +actics  and  techniques  used  by  the  player  organization  are 

S^wr.  below: 

I1)  The  ccucterattack  was  conducted  In  accordance  with  P4  61-100, 

■~l  ar.  *»r  7,  section  III.  The  division  counterattacked  In  zone  across  a 
fron*  l!  rilometers  wide  with  one  brigade  in  order  to  reduce  an  assumed 
penetration  and  seize  two  battalion  objectives.  The  reserve  brloade  was 
positioned  IP  kilometers  to  the  rear  and  was  committed  In  the  2d  brigade 
zone.  The  divisional  armored  cavalry  squadron  executed  a  rear  area 
security  mission.  The  air  cavalry  troop  remained  under  squadron  conVr>l. 


E-8 


DACE.  MRR.  Selects  minimum  risk  route  AF  flight  information  fr 

through  division.  *<PR  CRP. 

to  CRP  for  AF  missions. 
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Figure  E-3.  Information  Passed  During  Run  3 

E-9 


FAff  firings.  I  I  FAM  firing  is  not  reported 


Figure  E-3  (cont).  Information  Passed  During  Run  3 


E-IO 


Figure  E~3  (cont).  Information  Passed 

During  Run  3 


E-ll 


Para  E-3,  Run  3  (cont) 


(2)  Field  artillery  fires  available  to  the  revision  includ./i  tne 

division  artillery  assigned  battalions  and  the  followino  additional 
artillery:  Seven  155-mf  I  1 1  meter  howitzer  batteries,  five  8-inch 

howitzer  batteries,  and  four  1 75-mi  1 1  ineter  aun  batteries.  The 
employment  of  these  fires  was  characterized  by  positioning  In  depth. 

•ted  i  ijm  artillery  supported  the  counterattack  from  current  or  alternate 
positions.  Heavy  volumes  of  fire  were  used  to  Isolate  the  penetr.v*-1.-,-, 
and  to  neutralize  elements  within  the  penetration.  Dr!orltv  of  fi  r*r 
was  to  forces  In  contact  until  the  oounterattacki ng  forces  crossed  the 
I i ne-of-departure,  at  which  time  they  had  priority  of  fires. 

(3)  The  divisional  ADA  Redeye  weapons  were  employed  tc  rn-otec  ■ 
division  and  brigade  CP,  the  counterattack!  no  forces,  and  the  ©lempr-*. 
i n  control . 

(4)  Close  air  supoort  strikes  were  employed  against  armor  and 
mechanized  elements  in  the  penetration  and  rei  nforcements  in  the  enemv 
rear.  Of  the  air  missions  over  the  division,  33  percent  (20  of  61  •  ' 
close  air  support.  The  supporting  aircraft  used  ar  aerial  maneuver  spa  ,e 
C  kilometers  by  7  kilometers  by  10,000  feet.  These  aircraft  were  on 
station  an  average  of  15  minutes.  The  al rcraft  penetrattnn  the  division 
air  space  on  interdiction,  combat  air  patrol,  and  reconnaissance  missions 
were  flying  5,000  feet. 

(5)  Army  aviation  was  used  In  command  and  control  ,  liaison,  and 
medical  evaluation  roles.  No  air  or  attack  cavalry  elements  were  rven 
an  area  of  operation. 

E-4.  Pun  4. 


a.  System  8-1,  which  was  evaluated  during  run  4  on  1 3  November  1°  1  , 
used  Scenario  2,  Defense.  B-l  involved  only  minor  modifications  from 
system  8.  The  modifications  Involved  changes  In  the  physical  layout  of 
the  working  area  for  the  S3  air  at  brigade.  Except  for  the  chanaes 
noted  below,  the  procedures  were  the  same  as  those  used  in  system  B. 

(1)  The  brigade  copied  all  Information  transmitted  on  the  CRP  net. 
When  division  asked  for  minimum  risk  routes,  the  briaade  was  ready. 

(2)  During  the  first  40  minutes,  the  brigades  did  not  men  I  tor  the 
CPP  net. 
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(3)  At  1415  hours  the  3d  brigade  elements  moved  into  a  jump  CP. 
The  radio  nets  and  personnel  available  In  the  jump  CP  were: 


(a) 

Sde  cmd  net:  Co. 

(b) 

DS  bn  CAF  net:  FSO,  NCO. 

(c) 

Air  reg  net:  ALn,  NCO. 

(4) 

The  FSO  had  the  only  map 

wh  i  ch 

was  avai 1  ah le 

i  n  the  j  imp  CP . 

b. 

The  tactics  and  techniques 

used 

by  the  player 

oroani zati on  are 

shown  below: 

(1) 

The  defense  operation  was 

conducted  In  accordance  with 

FM  61-100,  chapter  7,  sections  III,  V,  anr*  VI.  The  division  defended 
in  zone  across  a  front  24  kilometers  wide  with  two  brioades  on  line  in 
an  area  defense.  The  reserve  brigade  was  positioned  to  the  rear  of  the 
3d  brio^de  for  employment  in  that  zone  which  was  astride  the  ma  ior  avenue 
c*  abroach  into  the  division.  The  divisional  armored  cavalry  squadron 
had  a  rear  area  security  mission.  Its  air  cavalry  troop  was  nrotectino 
the  division’s  rioht  flank. 

(2)  Field  arti | lery  fires  available  to  the  division  Included  the 
division  artillery  ass:gned  battalions  and  the  followim  additional 
artillery:  Seven  155-millimeter  howitzer  batteries,  five  8-inch 
howitzer  batteries,  and  four  175-millimeter  aun  batteries.  The  employ¬ 
ment  of  these  fires  was  characterized  by  mixed  calibers  in  depth. 

Priority  of  fires  was  to  the  2d  brinade.  Interdiction  and  counter- 
battery  programs  were  active. 

(3)  Division  ADA  and  Redeye  weapons  were  employed  to  protect  the 
division  and  brigade  CP's,  the  reserve,  the  MSP,  and  the  main  defensive 
posi tions . 

(4)  Close  air  sunport  strikes  were  employed  anainst  combined  arms 
elements,  near  the  friendly  forward  elements,  assembly  areas,  and  IOC's 
in  the  enemy  rear  area.  Of  the  air  missions  over  the  division, 

35  percent  (21  of  58)  were  close  air  support.  The  sunnortlno  aircraft 
used  an  aerial  maneuver  space  7  kilometers  bv  7  kilometers  by  10,000  feet. 
These  strikes  were  on  station  an  averane  of  10  minutes.  The  aircraft 
penetratina  the  division  air  snace  on  interdiction,  combat  air  patrol, 
and  reconnaissance  missions  were  flying  400  to  10,000  feet. 

(5)  Army  aviation  was  used  in  command  and  control,  medical 
evacuation,  liaison,  and  observation  roles.  No  air  or  attack  cavalry 
elements  were  given  an  area  of  operation. 
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E-5.  Run  5. 

a.  System  B-2,  which  was  evaluated  during  run  5  on  15  November  1972, 
used  Scenario  4,  Attack.  B-2  u.'.ed  an  auqmented  brigade  S3  a>r  section 
as  the  primary  agency  for  control  of  airspace.  The  basic  philosophy 
and  operational  procedures  of  system  B-2  were  the  same  as  system  B 
except  for  the  areas  noted  below: 

(1)  The  brigade  S3  air  sections  had  one  officer,  one  NCO,  and  one 
RATELO.  The  sections  plotted  the  routes  of  aircraft. 

(2)  The  FSO  at  2d  briqade  plotted  close  air  support  boxes. 

(3)  The  layouts  of  the  two  brigades  are  shown  in  figures  E-4  and  E-5 


Figure  E-4.  Layout  of  2d  Brigade  In  Run  5 


Map 

pap] 

CO 

S3 

S3,  a77| 

FSO 

1  ni®] 

Figure  E-5.  Layout  for  3d  Brigade  in  Run  5 
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Para  E-5,  Run  5  (cont) 


b.  The  tactics  and  techniques  used  by  the  player  organization  are 
shown  below: 

(1)  The  attack  was  conducted  In  accordance  with  61-100,  chapter  6, 
sections  I,  II,  V,  and  VIII  through  XI.  The  division  attacked  in  zone 
across  a  front  2?  kilometers  wide  with  two  brioades  abreast.  The 
reserve  briqade  was  positioned  to  the  rear  of  the  2d  brioade  for  employ¬ 
ment  In  that  zone.  The  divisional  armored  cavalry  squadron  protected 

the  division's  east  flank.  The  air  cavalry  troop  remained  under  squadron 
control . 

(2)  Field  artillery  fires  available  to  the  division  included  the 
division  artillery  assioned  battalions  and  the  followina  additional 
artillery:  Three  155-millimeter  howitzer  battalions,  one  8-inch 
howitzer  battalion,  and  two  175-millimeter  qun  battalions.  The 
employment  of  these  fires  was  characteri zed  by  forward  positioning  and 
heavy  volumes  of  fire.  Priority  of  fires  was  to  t*-e  2d  briqade. 
Preparation  and  counterbattery  proqrams  were  active. 

(3)  The  divisional  ADA  and  Redeye  weaoons  were  employed  to  protect 
the  CP,  MSR,  attacklnq  forces,  and  fire  support  means.  Each  attacking 
briqade  had  a  Chaparral "Vulcan  battery  in  direct  support. 

(4)  Close  air  support  strikes  were  emp loved  anainst  fixed  defensive 
positions,  hard  targets,  and  armored  and  mechanized  elements  near  the 
friendly  forward  elements,  and  reserve  forces  were  taroeted  in  the  enemy 
rear.  Of  the  air  missions  over  the  division,  39  percent  (70  of  53)  were 
close  air  support.  The  suoportinn  aircraft  used  an  aerial  maneuver 
space  8  kilometers  by  6  kilometers  by  10, ^DO  feet.  These  aircraft  were 
on  station  an  average  of  10  minutes.  The  aircraft  penetratinq  the 
division  air  space  on  interdiction,  combat  air  patrol,  and  reconnaissance 
missions  were  flyina  500  to  10,000  feet. 

(5)  Army  aviation  was  used  in  command  and  control,  medical 
evacuation,  observations,  and  liaison  roles.  Air  and  attack  cavalry- 
teams  were  missioned  to  briqade  level. 

E-6 .  Run  6. 

a.  System  B-3,  which  was  evaluated  durino  run  6  on  16  November  1972, 
usee  Scenario  5,  Exploitation.  System  B-3  used  the  procedures  and 
organizations  as  in  system  B-2  except  as  noted  be  low: 

(I)  The  DACE  constructed  an  8.  kilometer  by  8  kilometer  box  with  a 
10,000  foot  altitude  around  the  tarqet  location  for  each  Air  Force  close 
air  support  mission.  The  DACE  posted  the  box  atom  with  tines  (entry 
and  exit)  on  displays. 
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Para  E-6,  Run  6  (cont) 

(2)  The  FSE  could  not  recommend  the  use  of  any  permissive  fire 
support  coordination  measures  such  as  NrL  and  FCGL .  Because  of  (I)  above, 
the  FSE  was  forced  to  coordinate  and  schedule  all  FA  fires  into  the 
division  zone  by  corps  artillery  BS  and  GSI-i  units  and  division  artillery 
GS  and  GSR  units  firinq  non-troop-support  type  fires.  The  FSE  observed 
the  DACE  display  of  close  air  support  boxes  (3  kilometers  by  8  kilometers) 
and  placed  the  box  with  date  and  time  qroup  on  the  FSF  display,  wr.en 

the  division  artillery  FDC  or  corps  artillery  RDC  called  the  division 
FSE  concerninq  an  uncominq  non-troop-support  mission  that  conflicted  with 
a  box,  the  FSE  advised  the  FDC  of  the  following  choices:  Select  another 
firing  unit,  accelerate  firing,  delay  firinq,  or  do  not  fire.  The 
FSE  plotted  scheduled  fires  on  displays  and  coordi  .ated  with  the 
appropriate  tactical  FDC  when  conflicts  with  boxes  were  apparent. 
Initially,  the  FSE  advised  the  DACE  of  scheduled  non-troop-support  fires 
but  because  of  the  workload  was  forced  to  stop. 

(3)  Field  artillery  units  cleared  all  non-troop-support  missions 
with  the  FSE  prior  to  firing. 

(4)  S3  air. 

(a)  An  additional  RATELO  was  added  in  the  3d  brigade.  This  gave 
the  section  a  total  of  four  people  involved  in  airspace  control. 

(b)  Only  "on  the  way"  information  was  monitored  on  the  CRP  net. 

<5)  Army  aircraft.  Beq inning  at  1400  hours,  scenario  time,  all 
aircraft  were  required  to  call  into  the  appropriate  brigade  S3  air. 

These  calls  initiated  alerts  to  ADA  units  on  ail  aircraft  flights 
traversing  their  area. 

b.  The  tactics  and  techniques  used  by  the  player  organization  are 
as  shown  below: 

(I)  The  exploitation  operation  was  conducted  in  accordance  with 
FM  61-100,  chapter  6,  section  VI.  The  division  exploi+ed  in  zone 
across  a  front  23  kilometers  wide  with  two  brigades  abreast  on  six 
battalion  axes.  The  reserve  brigade  was  positioned  to  the  rear  of 
the  right  brigade  for  employment  in  that  zone.  The  divisional  armored 
cavalry  squadron  protected  the  right  flank.  The  air  cavalry  troop 
remained  under  squadron  control.  An  attack  helicopter  squadron  was 
under  operational  control  of  the  division  and  had  a  troop  in  direct 
support  to  each  of  the  lead  brigades  and  the  squadron  (-)  under  division 
control . 


E- 1 6 


Para  E-6,  Run  6  (cont) 


(2)  Field  artillery  fires  available  to  the  division  included  the 

division  artillery  assiqned  battalions  and  the  following  additional 
artillery:  Seven  1 55-mi  I  I  ineter  howitzer  batteries,  five  8-inch 

howitzer  batteries,  and  four  1 75-mi I  I ineter  qun  batteries.  The  employ¬ 
ment  of  these  fires  was  characterized  by  enqaqemenf  of  targets  of 
opportunity.  Fires  were  use!  to  destroy  enemy  forces. 

(3)  The  divisional  AT A  and  Redeye  weapons  were  employed  to  protec+ 
the  advance  elements,  major  command  posts,  and  main  supply  routes. 

(4)  Close  air  support  strikes  were  employed  against  pocxets  of 

resistance  and  reserves.  'f  the  air  missions  over  the  division, 

31  percent  (16  of  51)  were  close  3ir  support.  The  supporting  aircraft 
used  an  aerial  maneuver  space  8  kilometers  by  3  kilometers  by  10,000  feet. 
These  strikes  wore  on  station  an  average  of  12  minutes.  The  aircraft 
penetrating  the  division  air  space  on  interdiction,  con:, jt  air  patrol, 
and  reconna i ssance  missions  were  flying  at  500  to  9,000  *eef. 

(5)  Amy  aviation  was  used  in  commend  and  control,  liaison,  and 
medical  evacuation  roles.  Air  and  attack  cavalry  elements  were  missioned 
to  brigade  level . 

E-7 .  Run  7. 

a.  System  B-4,  wnicn  was  evaluated  during  run  7  on  17  November  1972, 
used  Scenario  6,  Airmobile  Operation.  System  3-4  used  the  procedures  and 
organization  used  in  8-T  except  as  noted  below.  For  the  first  2  hours, 
there  were  less  than  perfect  flying  conditions  (3,300  feet  and  5  miles). 
The  2d  brigade  reported  all  aircrift  on  the  ADA  alert  net,  even  though 
there  was  no  formal  requirement  for  passing  information  on  single 
aircraft  Army  fliqhts  (except  for  command  and  control  and  medical 
evacuat ion) . 

(1)  DACE.  Same  as  a- 3  except  during  f i rst  2  hours.  During  the 
bad  weather  conditions,  the  close  air  support  box  was  reduced  to 

8  kilometers  by  3  kilometers  by  3,DD>,  feet. 

(2)  FSE.  Close  air  support  Doxes  were  plotted  on  the  FSE  map. 

Field  artillery  firinqs  were  coordinated  from  the  map  as  opposed  to 
utilizinq  DACE  displays. 

(3)  53  air. 

(a)  The  3d  brigade  used  four  people  for  a;rspaco  control. 
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Para  E-7,  Run  7  (cont) 


(b)  The  CflP  net  was  not  used  at  brigade  level.  All  minimum  risk 
route  and  ''on  the  way"  data  were  passed  from  the  CRP  to  the  DACE  to 
the  brigade  S3  air. 

h.  The  taqtics  and  techniques  used  by  the  player  organization  are 

as  shown  below. 

(1)  The  airmobile  operation  was  conducted  in  accordance  with 

FM  61-100,  chapter  II,  sections  I  through  III  and  chapter  12,  section  XV. 
The  division  was  attacking  in  zone  across  a  front  24  kilometers  wide  with 
two  brigades  abreast,  and  an  infantry  battalion  was  placed  0PC0N  to  the 
2d  brigade  for  an  air  assault.  The  reserve  briqade  was  positioned  behind 
the  2d  brigade.  The  divisional  armored  cavalry  squadron  protected  the 
division’s  right  flank.  The  air  cavalry  troop  was  in  direct  support  of 
the  assaulting  infantry  battalion.  It  escorted  the  lift  aircraft  and 
screened  the  airhead  line.  An  attack  helicopter  squadron  and  an 
aviation  battalion  were  under  operational  control  of  the  division  during 
the  assault  end  until  linkup  was  accomplished.  The  aviation  battalion 
had  two  assault  companies  and  one  assault-support  company. 

(2)  Field  artillery  fires  available  to  the  division  Included  the 
division  art! I lery  assigned  battalions  and  the  following  additional 
artillery:  Two  155-mllllmeter  howitzer  battalions,  one  8-inch  howitzer 
battalion,  and  two  1 75-ml 1 1 imeter  gun  battalions.  The  employment  of 
these  fires  wag  characterized  by  aerial  fires  during  the  preparation  and 
the  assault.  Priority  of  fires  was  to  the  airmobile  assault  and  then  to 
the  linkup  force.  Counterflak  and  preparation  programs  were  active. 

(3)  The  ADA  priority  was  to  command  and  control  facilities,  aircraft 
staging  and  support  facilities,  and  the  linkup  force. 

(4)  Close  air  support  strikes  were  employed  against  landing  zones 
in  the  objective  area,  combined  arms  elements,  and  hard  targels  near 
the  friendly  forward  elements.  Enemy  reserves  were  targets  in  the 
enemy  rear  area.  Of  the  air  missions  over  the  division,  46  percent 
(19  of  41)  were  close  air  support.  The  supporting  aircraft  used  an 
aerial  maneuver  space  8  kilometers  by  8  kilometers  by  5,600  feet  and 

8  k1  ometers  by  8  kilometers  by  3,000  feet  during  poor  weather. 

These  strikes  were  on  station  an  average  of  10  minuses.  The  aircraft 
penetrating  the  division  airspace  on  Interdiction,  combat  air  patrol, 
and  reconnaissance  missions  were  flying  at  500  to  9,000  feet. 

(5)  Army  aviation  was  used  in  troop  lift,  resupply,  command  and 
control,  medical  evacuation,  and  observation  roles.  Air  and  attack 
cavalry  elements  were  missioned  to  battalion  level  and  supported  both  tfc# 
airmobile  assault  and  the  linkup. 
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Para  E-7,  Pun  7  (cont) 


(6)  No  artillery,  only  4.2-inch  mortars,  were  taken  into  the 
airmobile  objective  area.  No  ADA  weapons  other  then  Pedeye  accompanied 
the  air  assault  force. 

E-8.  Run  8 . 

a.  System  C,  which  was  evaluated  durinq  run  0  on  2 1  November  1972, 
used  Scenario  4,  Attack.  Under  system  C.  the  QACf  collected  all  informa¬ 
tion  from  Army  elements  which  affected  airspace  control.  The  onl 
information  passed  to  the  DACE  was  that  which  was  requested  by  the  DACE. 
The  DACE  was  only  interested  in  information  dealing  with  AF  MRR.  The 
system  C  had  the  extension  of  the  briqade  lateral  boundaries  from  the 
brigade  rear  boundary  to  a  point  in  the  division  rear  which  encompassed 
all  of  the  field  artillery  firing  positions  located  in  the  division  area. 
This  extension  of  the  boundary  was  used  for  coordination  of  airspace 
control  activities.  All  field  art:llery  units  w^re  required  to  pass 
firing  data  to  the  appropriate  front  no  briqade  over  the  F5WN.  This 
eliminated  the  requirement  for  an  FSWM  receiver  at  the  division  head¬ 
quarters.  The  DACE  did  not  plot  any  artillery  firing  information.  At 
the  3ACE  one  man  did  the  plotting  of  all  field  artillery  location  and 
firing  data.  He  was  overloaded,  and  it  is  doubtful  that  he  could  have 
maintained  this  level  of  activity  throughout  an  8-hour  shift.  The 
Army  aviation  officer  in  the  BADE  plotted  all  flight  information.  The 
two  Air  Force  personnel  at  the  BACE  were  not  utilized  for  airspace 
control  activities  at  the  BACE.  The  FCC  was  not  qivr  artillery  unit 
locations  or  artillery  firinq  information.  The  critical  informatior 
which  was  passed  Ketween  agencies  is  shown  in  figure  F-6. 

K .  The  tactics  and  techniques  used  by  the  pliyer  oraanization  are 
shown  below: 

(I)  The  attacK  was  conducted  in  accordance  with.  P'  6I-I0C,  chapter  6, 
sections  I,  III,  V,  and  VIII  through  XI.  The  division  attacked  in  zone 
across  a  front  22  kilometers  wide  with  two  brigades  abreast.  The 
reserve  brigade  was  positioned  +o  the  rear  of  the  2d  brigade  for 
employment  in  +hat  zone.  The  divisional  armored  cavalry  squadron 
protected  the  division  east  flank.  The  air  cavalry  troon  remained  under 
squadron  control . 
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(2)  Field  artillery  fires  available  to  the  div’sion  includec  the 
division  artillery  assigned  battalions  and  tno  followlnq  additions' 
artillery:  Three  155-mllllmeter  howitzer  battalions,  one  8-inch  t  witzer 
battalion,  and  two  175-mllllmeter  gun  Dattallons.  The  employment  of 

the  fires  was  characterized  by  forward  positioning  and  ‘••eavy  volumes 
of  fire.  Priority  of  fires  was  to  the  2d  brigade.  Preparation  and 
counterbattery  programs  were  active. 

(3)  The  divisional  ADA  and  Redeye  weapons  were  employed  to  ter4 
the  CP,  MSR,  attacking  forces,  and  fire  support  means.  Ea<_'  attaching 
brigade  had  a  Chaparral  and  Vulcan  battery  In  direct  support. 

(4)  Close  air  support  strikes  were  employed  against  fived  deiensi.o 
positions,  hard  targets,  and  armored  and  mechanized  elements  near  the 
friendly  forward  elements;  and  reserve  forces  were  targeted  in  the 
enemy  rear  area.  Of  the  air  missions  over  the  division,  33  percent 

(17  of  51)  were  close  air  support.  The  supporting  aircraft  used  a. 
aerial  maneuver  space  8  kilometers  by  8  kilometers  b/  10,000  teei  . 

These  aircraft  were  on  station  an  average  of  10  minutes.  The  aircraft 
penetrating  the  division  airspace  on  1  rterdlction,  combat  a:r  pat  ol, 
and  reconnaissance  missions  were  flying  500  to  8,000  feet. 

(5)  Army  aviation  was  used  In  command  and  control,  medi.b 
evacuation,  observation,  and  liaison  roles.  Air  and  attack  avaliv 
teams  were  missioned  to  brigade  level. 
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ANNEX  F 


TABULATED  DATA 


Supporting 
arm  or 
service 

Area 

Di  v 

1st 

bde 

Dn 

1st 

bde 

2d 

bde 

Bn 

2d 

bde 

n;  v 

r  3r 

\ 

Firs*  hour  ! 

J 

Air  defense  artillery 

160 

49 

53 

124 

157 

25 

A i r  Force 

32 

24 

36 

29 

30 

25 

Av 1  at  ion 

63 

30 

24 

29 

21 

3b 

Field  artillery  and  mortar 

220 

103 

136 

124 

158 

12 

Second  sour 

A i r  defense  art i 1 lery 

163 

52 

39 

152 

136 

30 

A i r  Force 

14 

14 

10 

10 

23 

15 

Av i at i on 

56 

16 

0 

*  7 

24 

35 

Field  artillery  and  mortar 

162 

75 

93 

93 

1  17 

16 

A  l  1 

Air  defense  arti 1 lery 

323 

101 

92 

276 

293 

> 

f  1 

' 

Air  Force 

45 

38 

46 

38 

51 

44  1 

®v i at i on 

1  16 

46 

30 

58 

41 

i  i 

Field  arti  1  lery  and  mortar 

362 

170 

217 

202 

252 

'*•  i 

t\$urm  F-l.  Total  Missions,  Defense,  Day 


F-i 


Supporting 
arm  or 
serv I  ce 


Air  defense  artillery 

Air  force 

Aviation 

rield  artillery  and  mortar 


Di  v 

1st 

bde 

Bn 

1st 

bde 

2d 

bde 

Bn 

2d 

bde 

Di  v 

rear 

Day,  1 

hour 

239 

183 

167 

139 

88 

25 

16 

8 

8 

14 

16 

16 

45 

22 

14 

18 

9 

3. 

174 

79 

109 

103 

!  24 

i  'j 

Instrument  flight  rules,  1/2  hour 


Air  defense  artillery 

21 

1  1 

8 

!  * 

7 

4 

Air  force 

6 

4 

7 

r 

j 

6 

.1 

Av i at i on 

18 

8 

6 

8 

6 

i  ■; 

rie!d  artillery  and  mortar 

67 

36 

44 

31 

46 

i  * 

Night, 

1  hour 

A i r  defense  art  i  1  lery 

33 

14 

3 

31 

31 

33 

a : r  force 

1  1 

7 

1  1 

1 1 

12 

lr 

Av i at i on 

34 

20 

9 

19 

19 

34 

rield  artillerv  and  mortar 

118 

45 

73 

77 

93 

r 

Offense, 

A!  1 

Air  defense  artillery 

293 

208 

178 

188 

126 

62 

Air  force 

30 

18 

25 

28 

33 

35  ! 

Av i at i on 

86 

47 

26 

40 

31 

8' 

field  artillery  and  mortar 

325 

143 

204 

193 

241 

28 

figure  F-2.  Total  Missions,  Offense 


Figure  F-3.  Number  of  Potential  Incident*;  of  Interference,  Defense 
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Figure  F-4.  Number  of  Potential  Incidents  of  Interference, 
Offense 
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Combinations  of 
supporting  arms 
of  service  missions 


Air  defense  artillery 
Air  Force 

Air  defense  artillery 
Aviation 

Air  Force  -  Air  Force 

Aviation  -  Air  Force 

Aviation  -  Aviation 

Field  artl I lerv  wl th 
mortar  -  Air  Force 

Field  artillery  with 
mortar  -  Aviation 


Air  defense  artillery 
Air  Force 

Air  defense  artillery 
Aviation 

Air  Force  -  Air  Force 

Aviation  -  Air  Force 

Aviation  -  Aviation 

Field  artl I lery  wi th 
mortar  -  Air  Force 

Field  artl I lery  wl th 
mortar  -  Aviation 


Dlv 

1st 

bde 

Bn 

1st 

bde 

2d 

bde 

Bn 

2d 

bde 

Dlv 

rear 

Offense  and 

Defense,  All 

'  .033 

.060 

.053 

.033 

.021 

.016 

.007 

.007 

.005 

.012 

.010 

.01 1 

.047 

.066 

.015 

.022 

.006 

.020 

.010 

.019 

.015 

.014 

.008 

.000 

.016 

.041 

.033 

.031 

.036 

.012 

.066 

.057 

.034 

.109 

.058 

.016 

.013 

.028 

.026 

.026 

.016 

.013 

Defense,  All 

.024 

.025 

.013 

.038 

.020 

.000 

.008 

.026 

.015 

.013 

.010 

.000 

.059 

.085 

.018 

.030 

.008 

.028 

.010 

.018 

.014 

.016 

.007 

.000 

.009 

.000 

.000 

.030 

.037 

.000 

.061 

.061 

.036 

.102 

.050 

.022 

.015 

.031 

.031 

.031 

.022 

.022 

Figure  F-5.  Ratio  of  Potential  Incidents  of  Mission  Combinations 


Area 

Combinations  of 

Bn 

Bn 

supporting  arms 

of  sarvlca  missions 

Oiv 

1st 

1st 

2d 

2d 

Dlv 

bda 

bde 

bde 

bde 

rear 

Offense,  All 

Air  defense  artillery  - 

Air  Force 

.044 

.075 

.071 

.026 

.024 

.032 

Air  defense  artillery  - 

Aviation 

.005 

.003 

.003 

.008 

.009 

.027 

Air  Force  -  Air  Force 

.000 

.000 

.000 

.000 

.000 

.000 

Aviation  -  Air  Force 

.009 

.020 

.016 

.008 

.01  1 

.000 

Aviation  -  Aviation 

.030 

.075 

.063 

.032 

.029 

.026 

Field  arti 1  lory  wi th 

mortar  -  Air  Force 

.067 

.047 

.029 

.109 

.065 

.010  , 

Field  arti 1 lery  wtih 

mortar  -  Aviation 

.009 

.024 

.020 

.015 

.006 

.005 

Figure  F-5  (coot).  Ratio  of  Potential  Incidents  of  Mission  Combinations 


Supporting 

Area 

■ 

arm  or 

1st 

Bn 

bn 

» 

ser^i  ce 

Di  v 

1st 

2d 

ad 

mm 

bde 

bde 

t  de 

bde 

!■:■■■ 

Field  artillery 

and  mortar 

687 

313 

421 

395 

49  3 

51 

Air  defense  artillery 

616 

309 

270 

464 

4  19 

1  1  7 

Aviation 

202 

93 

56 

98 

151 

* i r  Force 

75 

56 

n  i 

66 

7  * 

TOTAL 

1  ,580 

771 

818 

1  ,023 

398 

Figure  F-6.  Total  Missions,  Offense  and  Defense 
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Type  mission 

Defense 

Offense 

Tota  1 

Hawk 

50 

41 

91 

Vu 1  can 

68 

60 

128 

Chaparra 1 

54 

86 

I4C 

Redeye 

151 

106 

257 

TOTAL 

323 

293 

616 

Figure  F-7.  Air  Defense  Artillery  Missions,  by  Type 


Type  mission 

Defense 

Offense 

Tota  1 

185-mm  howitzer  direct 
;  Support 

1  1  3 

1  10 

22  7 

8- inch  howitzer  general 
support  (GS  and  CSR) 

48 

56 

104 

155-mm  howitzer  general 
support  (GS  and  GSR) 

28 

34 

r,; 

1  75-rrm  gun  general 
|  support  (GS  and  GSR) 

22 

22 

44 

4. 2- inch  mortar 

81 

76 

1  ^7 

81-mm  mortar 

70 

27 

TOTAL 

362 

325 

6- 8  7 

Fi gure  F-8.  Arti 1 

lery  and  Mortar 

t 

Missions,  by  Type 

Type  mission 

Defense 

Offense 

Tota  1 

Attack 

19 

18 

37 

Reconnaissance 

4Q 

18 

56 

Medical  evacuation 

16 

20 

Li  a i son 

1  7 

14 

51 

Screen i ng 

4 

7 

-J 

7 

Courier 

4 

5 

9 

Maintenance  and  resupply 

16 

5 

24 

TOTAL 

1  16 

56 

202 

Figure  F-9.  Army  Aviation  Missions,  bv  i’ype 


L 


Type  mission 

Defense 

Offense 

Total 

Counter  air 

1 

12 

13 

Close  air  support 

12 

13 

25 

Interdiction 

10 

8 

18 

Forward  air  control 

3 

5 

8 

Reconnaissance 

2 

4 

6 

Air  1  Ift 

2 

3 

5 

TOTAL 

45 

30 

75 

NOTE:  There  were  157  sorties;  69  during  the  defense  phase  and  88 
durinq  the  offense  phase. 
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Air  Force  Missions, 


by  Type 


Fiqure  r-ll.  Total  Number  of  Potential  Incidents 

of  Interference  (Offense  and  [defense) 
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4 

5 

1 
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n 
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A  alerts 

1 

Pun  number  J 

1 

1 

7 

J 

4 

r 

' 

■' c  f  l  i  on  ts 

Do  niven 

42 

67 

4  1 

102 

95 

mSm 

7  ! 

1  1 

: '  *  liven 

45 

48 

5? 

88 

84 

mm 

i  ■*> 

'  '  i 

•'  *  l  i  in  ts 
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15 

16 

13 

28 
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21 
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5' 
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In 
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ANNEX  r, 


ARMY  AIRSPACE  CONTROL  DOCTRINE 


G-l.  Purpose .  This  annex  describes  MASSTER-proposed  revisions  to  Army 
airspace  control  doctrine.  It  also  discusses  the  differences  between 
these  revisions  and  FM  44-10  (Test),  Army  Airspace  Control  Doctrine, 
dated  March  1973. 

G-2.  MASS  TER  Recommendation.  The  revision  recommended  by  HQ,  MASSTER 
is  contained  in  appendix  I. 

G-3.  Major  Items  Included  in  Both  FM  44-10  and  the  MASS  TER- Recommended 
Rev i s i ons .  Appendix  2  contains  details  concerning  this  subject. 


G-4.  Major  Items  in  FM  44- |Q  but  Omitted  fror>.  ASSTER  Recommendations. 
Appendix  3  contains  detai Is  concerning  this  subject. 


G  -  5 .  Major  Items  in  the  MASSTER-Recommended  Revisions  but  Excluded  from 
FM  44-10.  Appendix  4  contains  details  concerning  this  subject. 
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Pi  VISIONS  PI  C.OMMFNUF  BY  H.  ,  "ASSTF  P 

PRF  FACE 

This  manual  nromuloates  Armv  airspace  control  Dor tr i  ne  t ased  r n 
the  Departmen  t  of  the  Armv  approved  f7  i  e  I  r*  Army  Airspace  rtilization 
f.Tuov  (FAAM$  II).  The  manual  nrov  i  ier  doctrine  for  airsrace  control 
St  all  echelon^  of  the  field  army,  .peri  fir  policies  and  procedures 
■n  'atle  to  i  m  I  emer  ta  t  i  on  o*  that  dootrine,  and  a  summary  of  communi- 
•  :at:ons  requirements. 

A'rFrarr  rontvol  consist'  of  ♦he  coordination,  i nteprat i on ,  and 
renulat.on  of  the  use  o*  airspace  of  defined  dimensions.  In  t  is 
context,  coordination  is  t*~at  decree  c f  authority  nepecsar/  to  achieve 
effective,  effirien+,  and  N  i  ^  I  e  use  of  *’  • 1  without  qrovidinq 

conmmand  authority.  !n*eqration  considers  the  nnros  .  to  ronsolidate 
recuiroments  ‘nr  *he  u"o  n*  tr'i<-  airspace  in  +,e  i  n*eres t  of  Achievin' 
a  common  ob;ectivn  at  the  lowest  possible  I  eye'  n*  •  •♦*err.  peculation 

indicates  the  recuiremeoi  to  supervise  activities  i  the  a  i  rspace  to 
provide  for  flicht  safety,  and  connotes  tne  authority  recuired  to  in'ure 
such  safety. 

Army  aircraft  are  routinely  controlled  *hrounh  t> e  chain  o*  command. 
Unit  commanders  communicate  directly  with  o*f  i  cers/av i ators  in  charce 
of  aircraft  to  e*‘ect  tas-inc,  tactics,  and  techniques.  inis  is  a  most 
positive  and  precise  frrm  of  control.  The  creat  ma;oritv  of  Army 
aviation  oneraticrs  are  conducted  under  weather  condition  in  which 
eyeball  contact  wi-*^  friendly  and  enemy  forces  is  an  essential  part  of 
employment  technicues.  When  renditions  require  Army  aircraft  to  pe 
operated  under  instrument  f'icht  ruler  (lcP),  fe  commander  requires  tne 
assistance  of  an  air  t-affic  reculatinn  acenev.  Armv  aviation  nas  proven 
it'-  capability  to  operate  in  weather  condi  +  ’ons  down  to  a  200-foot  ceilino 
and  l /2-mi  I e  v i s i b i • i +y .  Our i no  the  limited  periods  of  time  when  narq i na I 
and  adverse  weather  conditions  prevail,  it  is  necessary  to  nave  availaDle 
lPD  facili+ies  and  IF°  capable  aircrews  to  accomplish  minimum  essential 
battlefield  tasks.  Because  of  the  overal  I  nature  of  oround  combat  during 
marqinal  and  adverse  weather,  it  is  not  a.  +icinated  that  tne  intensity  of 
IF-  traffic  would  arn  roa^n  that  under  normal  weather  conditions. 

In  sum,  the  overwhe  I  m :  nq  majority  of  Armv  aviatin  operations  will 
be  controlled  throuqh  the  chain  of  command  under  Army  visual  fiight  rules. 
There  will  be  requirements  for  limited  numbers  of  operations  under  IFR 
for  limited  periods  of  time  when  commanders  are  assisted  by  air  traffic 
requ latino  acencies. 


CHAPTfR  I 


INTRODUCTION 


I  - 1  .  P'JROOSF  AND  SOOPF 

a.  Purpose.  This  manual  promulqates  interim  Army  airspace  control 
doctrine  for  field  evaluation  and  input  to  the  combat  developments 
process . 


b.  Scope. 

(1)  This  manual  provides  doctrine  for  airspace  control  for  the  fie'd 
armv  and  specifies  policies  and  procedures  applicable  for  implementation 
of  that  doctrine.  A  summary  of  airspace  control  communications  require¬ 
ments  is  included.  The  appendixes  provide  a  list  of  references, 

FV  IDO-26,  The  Aii — f-round  Operations  System,  provides  Army  doc+rine  for 
request inq  and  coordinating  Air  Force  tactical  air  support  and  Army 
aviation  support. 

(2)  The  manual  is  oriented  toward  operations  by  a  US  unified  command 
in  a  qeneral  and  limited  war  environment,  but  is  qenerally  applicable 

in  all  orqanl zations  and  environments.  US  Forces  normally  operate  within 
a  combined  (multinational)  structure;  thus  requirinq  modification  of 
this  manual  to  reflec*  combined  force  orqani zat ional  and  operational 
methods,  terminoloqy,  and  the  host  country's  rules  and  procedures  for 
airspace  use. 

(3)  Thi .  .onual  is  in  consonance  with  NATO/CENTO  STANAG  2134, 
Offensive  Air  Operations,  which  is  identified  at  the  beginning  of  eacn 
appropriate  chapter. 

1-2.  BACKGROUND 

The  Joint  Chiefs  of  Staff  aqreed  in  1965  to  a  broad  concept  for 
control  of  the  airspace  over  the  combat  zone.  This  manual  provides 
Army  qoctrine  required  to  fill  the  void  between  the  agreement  and  detailed 
procedures  such  as  those  found  in  Appendix  B,  Army  Airspace  Control 
Implementing  Instructions  and  local  standing  operating  procedures  (SOPs). 


CHAPTER  2 


PRINCIPLES,  RESPONSIBILITIES,  AND  ORGANIZATION  (STANAG  2134) 


2-1.  PRINCIPLES 

a.  The  maneuver  force  (field  army,  corps,  division)  commander  requires 
freedom  of  use  of  designated  airspace  immediately  over  his  force  for 
maximum  flexibility  to  employ  orqanic  aircraft  and  weapons  whenever 
land  forces  are  committed  to  combat.  The  extent  of  airspace  designated 
to  insure  this  flexibility  will  vary  with  the  situation  and  theater. 

The  maneuver  force  commander  may  deleqate  authority  for  control  of 
designated  airspace  to  subordinate  commanders  as  necessary  for  effective 
mission  performance.  The  primary  purpose  of  the  designated  airspace  is 
to  allow  maximum  freedom  of  fire  and  maneuver  and  attain  maximum  safety 
in  that  airspace,  while  reducing  mi nute-to-mi nute  coordination  require¬ 
ments.  The  subordinate  commander's  authority  for  control  of  designated 
airspace  is  defined  by  lateral  boundaries  agreed  upon  by  the  commanders 
concerned . 


b.  Airspace  control,  as  defined  in  the  Preface,  affects  all  operations 
anr  s  therefore  a  command  function.  All  airspace  users  have  requirements 
for  use  of  the  airspace  in  support  of  the  commander's  decisions;  however, 
airspaqe  reauirements  frequently  conflict.  Airspace  control  must  provide 
a  timely  and  effective  means  for  minimizing  and  resolving  conflicts  in 
accordance  with  the  commander's  priorities. 


c.  Airspace  control 
and  SOP  and  exercised  in 
effective  control  effort 
and  confusion. 


rules  and 
the  field 
cannot  be 


procedures  must  be  developed  in 
prior  to  hostilities  because  an 
improvised  without  unacceptable 


plans 

delay 


2-2.  AIRSPACE  USERS 


a.  Users .  Field  army  airspace  users  include  Army  aviation,  field 
artillery  and  naval  qunfire,  Army  air  defense,  other-Service  aviatioh, 
and  maneuver  force  weapons. 

b.  Activities.  Airspace  activities  may  be  grouped  as  follows  -- 

(I)  Army  aviation.  Army  aviation  is  employed  in  attack  helicopter 
fire  and  maneuver  operations,  attack  helicopter  fire  support,  aerial 
reconnaissance  and  surveillance  support,  airmobile  operations,  air 
cavalry  operations,  aeromedical  evacuation  support.  Army  Security  Agency 
operations,  and  logistical  and  administrative  lift  support.  Army 
aviation  fires  are  nonnuclear. 
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(2)  Field  artillery  and  naval  gunfire.  Army  field  artillery 

and  Navy  ships  furnish  quick  response  and  preplanned  cannon  and  missile 
fires.  Both  nuclear  and  nonnuclear  fires  may  be  provided. 

(3)  Army  air  defense.  Army  air  defense  units  provide  quick  response 
surface-to-air  fires  and  quick-response  and  preplanned  surface-to-surface 
fires,  and  are  capable  c'  -ovidinq  nuclear  and  nonnuclear  fires. 

(4)  Other-Service  aviation.  Air  force,  Navy,  and  Marine  aviation 
provide  immediate  and  preplanned  close  air  support,  tactical  air 
reconnaissance  support,  tactical  and  administrative  airlift  support, 
interdiction,  air  defense  intercept,  and  aeromedical  evacuation  support, 
and  are  capable  of  employing  both  nuclear  and  nonnuclear  weapons. 

(5)  Maneuver  force  veapons .  The  orqanic  rifles,  machine  guns, 
Redeye-type  weapons,  and  other  weapons  of  the  maneuver  forces  may  be 

used  in  defense  aoainst  air  attack;  therefore,  these  elements  are  airspace 
users.  Organic  mortars  are  also  airspace  users. 

c.  Densities .  Army  aviation,  field  artillery,  and  mortar  activities 
are  densest  in  the  division  area,  with  the  greatest  potential  airspace 
control  problem  at  low  altitudes  near  the  line  of  contact  or  forward 
edqe  of  the  battle  area  (FEBA).  Army  air  defense  is  spread  throughout 
the  battle  area,  with  greatest  numerical  density  of  short-ranae  low- 
altitude  air  defense  weapons  in  the  division  area.  Air  Force,  Navy 

and  Marine  aircraft  use  all  the  battle  area  airspace,  at  least  on  a 
transient  basis,  but  the  greatest  potential  control  problem  is  in  the 
low-altitude  airspace  over  the  forward  areas. 

d.  Objectives .  The  theater  counterair  and  the  Army  air  defense 
element's  missions  objectives  require  them  to  strive  for  dominance  of  the 
airspace  bv  ridding  it  of  or  denying  its  use  to  the  enemy  element.  The 
other  airspace  users  must  use  the  airspace  in  furtherance  of  their 
particular  objectives  without  undue  mutual  interference  or  interference 
from  the  enemy.  Attainment  of  these  varied  objectives  requires  effective 
coordination  between  elements  of  the  Army  force  and  w;th  other  services. 

2-3.  COMMAND  RESPONS IB  I  LI  TIES 

a.  The  joint  force  commander  will  normally  assign  the  Air  Force 
com non  nt  commander  overall  responsibility  for  theater  airspace  control. 
Subject  to  the  authority  of  the  joint  force  commander,  and  after  coordina¬ 
tion  with  the  other  component  commanders,  the  threater  airspace  control 
authority  will  promulgate  broad  policies  to  govern  airspace  control  in 
the  combat  zone.  His  authority  in  this  regard  is  that  of  a  coordinating 
authority,  as  defined  in  AR  310-25  and  JCS  Pub  I.  The  airspace  control 
authority  will,  in  recognition  of  land  combat  requirements,  insure  the 
maneuver  force  maximum  possible  freedom  of  action  in  the  airspace  over 
the  combat  zone. 
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b.  Each  commander  is  responsible  for  the  control  of  his  own  forces 
and  for  compliance  with  the  joint  force  airspace  control  rules  and 
procedures . 

c.  The  maneuver  unit  commander  is  the  most  important  minute-to- 
minute  controller  and  coordinator  of  airspace  users  in  the  vicinity  of  the 
line  of  contact  or  the  forward  edge  of  the  battle  area.  Combat  support 

is  provided  in  response  to  his  requests,  and  he  is  the  final  authority 
on  applicatior  of  these  means.  The  commander  exercises  control  and 
coordination  throuqh  his  unit  or  qeneral  staff,  special  staff,  liaison 
officers,  and  subordinate  unit  commanders.  His  principal  assistants  are 
the  operations  officers,  field  artillery  fire  support  (liaison)  officers, 
forward  air  controllers,  field  artillery  and  mortar  forward  observers, 
air  defense  officers,  and  aviation  officers. 

d.  The  command  responsibility  for  provision  of  airspace  control 
extends  throuqhout  the  combat  zone.  Forward  maneuver  unit  commanders 
and  their  desiqnated  assistants  can  and  should  resolve  local  problems; 
however,  some  problems  must  be  resolved  at  hiqher  echelons.  For  example, 
a  flight  of  Armv  or  Air  Force  aircraft  originating  from  division,  corps, 
or  field  armv  rear  in  response  to  a  forward  commander's  request  will 

not  come  under  that  commander's  direct  influence  until  the  enroute  flight 
phase  is  essential Iv  completed.  While  enroute,  the  aircraft  could 
conceivably  interfere  with  every  other  type  of  airspace  activity. 

Further,  while  in  the  process  of  ordnance,  troop,  or  materiel  delivery, 
these  aircraft  in  some  cases  could  interfer  with  the  operations  of 
adjacent  units  or  other  activities  not  under  the  local  commander's 
influence.  Therefore,  hiqher  echelons  must  perform  certain  on-the-spot 
control  and  coordination  in  addition  to  insurino  that  SOP  provides  for 
timely  coordination  at  and  among  all  levels. 

e.  Responsibility  for  compliance  with  the  rules  of  flight,  rules 

of  enqaqement,  and  firing  restrictions  lies  with  all  commanders,  leaders, 
and  the  individuals  in  control. 

2-4.  ORGANIZATION 

a.  General.  The  Army's  airspace  control  process  must  be  sufficiently 
flexible  to  be  effective  under  any  airspace  organization  that  may  be 
implemented  in  the  field. 

b.  Organizational  rtructure. 

(I)  General.  An  organizational  structure  within  which  the  various 
airspace  user  systems  may  be  employed  in  shown  in  ANNEX  B  and  is  discussed 
in  the  following  subparagraphs . 
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(?)  rrovides  quidance  and  information  to  the  F (X  for  requlatinq  Army 
air  traffic,  f’rov  i  des  information  on  prohibited  or  restricted  areas  and 
other  restrictions  imposed  on  air  traffic  by  the  commander,  hiqher  head¬ 
quarters,  the  theater  air  defense  commander,  arm  airsnace  control  authority 
or  throuoh  aqreement  with  other  services.  Based  on  these  restrictions, 
the  JACF  disseminates  the  plan  to  trie  TOC,  the  direct  air  support  center, 
and  the  Armv  aviation  and  air  defense  units  as  required.  Throuqh  close 
coordination  with  other  T^r  elements,  the  DACE  determines  those  combat 
and  combat  support  activi+ie-  that  will  influence  air  traffic  and  disseminates 
chanqes  to  the  alrrnace  utilization  plan. 

c.  The  PAr:-'  73.17  str  ormonder  in  surerviri m  .'rm;  air  defense 
orerr.tions.  This  function  is  performed  bv  the  air  defense  section  of 
the  OACC  which 

(  I )  Maintains  continuous  estimate-,  of  the  air  defense  situation,  and 
represents  the  air  defense  officer  in  recommend i nq  chanqes  in  the  allocation 
and  emplovnent  of  Arm/  air  de*enre  means.  The  air  defense  section  provides 
information  on  tKe  air  defense  situation,  includinn  air  defense  coveraqe,  to 
other  TnC  elements.  rer  iodic  and  s"Ot  report''  from  air  defense  artillery 
units  allow  the  nA(T  to  remain  at  roast  of  the  air  defense  situation,  When 
specific  details  are  required,  the  ->  i  r  defense  section  requests  the  informa¬ 
tion  from  the  annropriate  air  defence  artillerv  unit  oeadquarters .  Tne  DACE 
also  maintains  Dedeve  information  in  summary  form. 

(2)  Assists  the  commander  in  renyiatinq  air  defense  weapons  fires  and 
prevention  undue  interference  with  other  operations  by  advlsinq  on  the  air 
defense  weanons  control  status.  Wesson^  control  status  chanqes  mav  be 
initiated  bv  hiohor  Arm/  fnadcuar t°rr  or  the  ar^a  air  defense  command, 
or  mav  be  recommended  bv  the  a>r  defense  portion.  F  i  ssem i nat i on  authority 
is  as  specified  bv  th«  ccn< 

d.  The  PA”F  receives  and  disseminates  ai.rsrace  control  information. 
Information  flow  i«  typical  lv  as  follows  — 

(1)  Information  roqardinn  the  number  of  air  de*en<~o  weapons  which  are 
operational  and  their  deployment  is  *ent  from  the  division  ADA  battalion 
AADCP  to  the  air  defense  rection  of  the  [,'ACF  throuoh  the  ADA  battalion 
command  net  (F“)  or  throuoh  the  division  communications  system.  If 
distance  require^  the  use  of  fl*.‘  radio,  the  AADCP  AN/GRC-IT6  radios  operatinq 
in  a  division  net  or  the  battalion’s  iia:son  net  mav  be  used.  Redeve 
information,  in  summary  form,  is  received  from  the  hrioades,  oivision 
artillery,  and  the  cavalry  squadron. 

(2)  Information  renardino  the  number  of  Army  aircraft  available  and 
their  deployment  is  disseminated  from  the  aviation  unit  S3  to  the  aviation 
section  of  the  DACE  ti'.rounh  the  division'  area  communications  system  or  the 
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division  operation*-  and  intellipence  radio  to  I  etvpewr  i  tor  (RATT)  not. 

Other  TOC  elements.  also  provide  this  information;  e.n.,  FS£  for  aerial 
field  art i I lerv  . 

(3)  Field  artillery  information  (field  artillery  fire  plane,  f i <  i nq 
batterv  locations,  and  restricted  areas  as  approved)  is  provided  to  the 
DACF  bv  the  rSr  . 

(4)  Other-Serv  ice  air  support  information  is  disseminated  from  the 
tactical  air  suooort  element  (  F ASET )  to  the  DACE.  The  TASE  provides  pre¬ 
planned  and  immediate  close  air  support  information  as  missions  are  requested 
and  performs  airroace  coordination  with  the  DACE  as  part  of  the  coordination 
and  approval  process.  Franmentarv  orders  and  on  the  way  messaoes  are  passed 
from  the  CRP  to  the  DACF.  The  DACf  provides  recommended  minimum  risk  routes 

to  the  CPP  on  reouest.  other-Serv  ice  air  support  information  o*  an  administra¬ 
tive  or  loeistical  nature  mav  be  received  from  the  transportation  officer. 

(5)  Information  on  laroe.  mu  1 1 i p le-a i rcraf t  Army  fliohts  by  orqanic, 
attached,  or  supportinn  aircraft  is  transmitted  from  the  aviation  unit 
operations  section  to  the  FCC  throuqh  tne  division  conmun  i  cat  ions  systems  or 
through  the  division  operations  and  intelligence  -ATT  net  when  the  fliqht 
plan  is  filed.  The  rCC  will  pass  on  the  information  to  the  DACE. 

(6)  Alert  information  reaardinq  friendlv  air  activity  in  tne  division 
rear  airspace  is  disseminated  to  the  division  rear  air  defense  fire  units 
on  the  division  alert  net.  The  DACE  is  the  DCS  for  this  net.  This 
information  complements  the  aircraft  identification  capabilities  of  the 
air  defense  units,  'ecommended  priorities  for  passane  of  friendly  air 
movement  information  are: 

(a)  Lmerqencv  information. 

(b)  Incominn  other-Serv i ce  fliqht(s). 

(c)  Incominn  Armv  fliqht(s). 

(d)  Local  Other-Service  fliqht(s). 

(e)  Outqoinn  Other-Service  fliqht(s). 

(f)  Local  Armv  aviation  formation  fliaht(s).  . 

(g)  Outnoinq  Armv  aviation  formation  flinht(s). 

(h)  Local  Armv  si  no  I e-a i rcraf t  flight(s). 

(i)  Outgoinn  Army  s i nn I e-a i rcraf t  fliqht(s). 

(  j)  Field  artillery  and  nort.:r  airspace  usaoe  information. 
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CHAPTI  P  3 


PI  V  I S  I  °-J  AlPSPAff  CCHTPnL  ( STA'JAf  2134) 


3-1.  CONTROL  LrVfLS 

Control  of  the  use  of  division  airspar**  is  accomplished  i  ncrementd  I  I  / . 
Individuals  and  agencies  responsible  for  division  airspace  control  can  be 
divided  into  two  qrouns,  task  and  location,  with  the  understand  i  nq  tua  ' 
the  dividinq  line  is  not  distinct. 

a.  7aP'  ncr.tr.  I . 

(1)  rommanJ  and  stiff  level.  The  division  commander  is  responsible 

‘or  control  of  division  a • rsnace  operations.  He  establishes  quideiines  to 
remit  ample  traininn  for  timely  reaction  to  chanqino  situations.  The 
div:sion  air  defense  officer,  aviation  officer,  fire  support  c.oord  i  natcr, 
and  other  staff  members  under  qoneral  staff  supervision  of  the  '-3,  plan  for 
the  coordina+ed,  integrated,  and  requlated  use  of  division  airspace  in 
accordance  witn  SnP,  operation  plans,  joint  air  defense  and  airspace  control 
renu  I  a  t  i  ons ,  and  the  commander's  guidance.  Command  qui  dance*  includes  trie 
concept  of  airspace  use,  and  airspace  usaqe  priorities  in  of  control 

and  restrictive  measures  for  eac*~  airspace  user.  The  ^onmand  ouidance 

is  based  on  command  am*  staff  assessment  of  the  operational  'bjcctive 
and  the  overall  concept  of  the  division  operation,  task  oroan i zat ion,  the 
air  threat,  terrain  and  wearier,  and  hiqher  echelon  ouidance  and 
priorities.  Similar  activities  occur  at  lower  levels  that  have  a  need  for 
ai  rspace  contrc I  . 

(2)  Airsvace  control  clcrrr.tr. 

(a)  The  PACE  is  the  focal  point  for  division  airspace  control  and 
functions  as  a  manaqemont  facility  under  the  supervision  of  the  division 
G3.  The  DACE  inteorates  information  on  airspace  usaqe  and  recommends 
minimum  flight  routes  for  aircraft  fliqhts  in  and  through  the  division 
area.  Additionally,  the  DACE  is  a  planning  and  management  facility. 

The  SOP  should  delegate  airspace  control  authority  and  responsibility 

to  the  lowest  level  having  the  requirement  or  capability. 

(b)  The  onerations  center  at  maneuver  brigade  level  extends  the 
airspace  control  capah i I i ty  forward  by  coordinating  and  regulating  briqade 
airspace  utilization  in  accordance  with  the  commander's  priorities.  Air¬ 
space  control  functions  are  performed  under  the  staff  supervision  of  the 
S3.  Performance  of  these  functions  will  require  assistance  of  liaison 
parties  from  sunnortina  field  artillery,  air  defense  artillery.  Army 
aviation,  and  the  USAF. 
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(3)  're  rat  or- level  ’'antral.  Minute-to-mlnute  control  and  limited 
airspace  coordination  are  performed  by  the  airspace  users  employing  their 
own  specialized  control  systems  in  accordance  with  established  GOP, 
plans,  orders,  and  command  outdance.  These  systems  include  all  individuals 
and  facilities  that  exercise  direct  control  of  air.,  n't  ,,.uJ  weapons; 
e.o.,  the  division's  Army  air  traffic  reputation  svstem,  Army  pathfinders 
operatinn  in  the  forward  area,  the  air  defense  control  system,  the  USAF 
tactical  air  control  svstem  elements  operatinn  in  the  division  area,  the 
field  artillerv  and  "ortar  fire  direction  renters,  and  maneuver  unit 
command  posts.  The  operator- leve I  systems,  bv  themselves,  cannot  provide 
a  fully  coordinated  airspace  control  effort  throuohout  +he  division  area. 


b.  location.  oriented. 


(I)  Fcrvard.  Frrwarri-rr  ientod  control  element"-  are  most  concerned 
with  activities  n«ar  the  fTHA.  These  activities  ire  normal Iv  at  the 
request  of  toe  local  commanders,  due  to  the  possible  density  and  the 
t i me-cri t i ca I  i  tv  of  operations  in  the  forward  area,  the  forward  elements 
are  most  likely  to  become  closelv  involved  with  w i nute-to-m : nute  control. 

(.?)  Fear,  t  i events  such  as  the  FACE  are  con-'erned  with  the  overall 
division  airspace  contrcl  effort.  They  are  also  resoonsible  fir  detailed 
coordination  of  airspace  activities  beyond  +he  control  of  forward  elements. 
The  FACE  is  also  a  mi  nute-to-m i nute  controller  of  lirspace  in  the  division 
rear  area. 

3-.?.  oppr>/>T  I  O’JAL  [»ipiL"v««[fjT  |  -  v  _  /.p»*v  a  |  :>;  PENSL  . 

a.  Fnoaoe^ent  '-on+rol  of  division  air  defense  weapons  is  normally 
decentralized  to  the  ♦ire  unit  level,  based  n>*  the  division  Cnp  and  the 
commander’s  decisions.  The  division  0hp  must  pc  compatible  with  the 
theater  air  defense  commander's  published  rules  and  procedures. 

b.  The  division  SOP  should  include  the  followin'-:  air  defense  control 
measures.  Application  of  these  weapons  controls  in  accordance  with  the 
commander's  analysis  of  the  air  situation  and  the  theater  air  defense  rules 
contributes  to  effective  airspace  control. 

(I)  Weaoons  control  status.  The  three  standard  weapons  control 
statuses  are  the  division  commander's  primary  *cols  for  control  of  the 
fires  of  his  orqanic  ai r  defense  weapons. 

(a)  Weapons  tight.  Fire  only  at  aircraft  positively  -* dentified  as 
hostile  in  accordance  'oith  the  FOP  hostile,  criteria.  This  should  be  the 
normal  status  imposed  on  division  -»ir  defense  weapons  except  for  nedeye; 
however,  the  system  control  I  inn  these  units  must  be  prepared  to  recommend 
weapons  free  ((b)  below)  when  appropriate,  any  respond  to  weapons  hold 
((c)  below,  as  ordered. 
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Cb)  Weapons  free.  H re  at  anu  aircraft  not  identified  aa  friendly. 

I'nder  this  status  hostile  aircraft  and  aircraft  of  unknown  or  doubtful 
identification  mav  he  enqaqed.  A  command  decision  to  employ  this  status 
requires  availability  to  the  commander  of  adequate  air  situation  informa¬ 
tion.  Lacking  this,  weanons  free  nmv  be  initiated  only  when  no  friendly 
aircraft  are  in  the  area  or  when  the  commander  is  will  inn  to  accent  some 
risk  to  friendly  aviation  in  the  face  of  an  overriding  retirement  tor 
air  defense  of  his  forces,  ^redetermined  code  words  mav  he  used  to 
establish  weanons  free  areas  and  to  specify  time  limits.  -riendlv 
aircraft  should  make  every  effort  to  clear  the  designated  area  before 
weanons  free  qoes  into  effect.  Joint  air  defense  rules  and  division 
ool icy  will  specify  the  levels  authorized  to  permit  weanons  free  onerations 

(c>  Weapons  hold.  lk>  not  fire.  The  right  of  sel*  defense  is  not 
denied  in  peace  or  war.  Thi*-  status  should  be  applied  selectively  with 
♦ime,  area,  or  unit  limited  and  me/  be  further  limited  as  to  class  of 
a:rcraft  protected.  rred»termi ned  code  words  mav  be  used  to  establish 
weapons  hold  areas  and  snocifv  time  limits.  This  rule  me/  be  used  when  the 
commander  desires  absolute  assurance  aqainst  frienclv  -sir  defense  tires 
in  the  area  o*  maier  tr !«nd I v  air  onerations.  Any  force  commander 
employing  air  defense  weanons  is  authorized  to  imoore  we-mon^-  hold  on 
these  weanons. 

late:  Statuses  mav  be  mi wed  —  one  may  be  applied  to  fixed  wino  aircraft, 

and  another  to  he  I i confers. 


(?)  Foetile  criteria.  The  division  SO*5  must  provide  clear  ou<  dance 
as  to  criteria  bv  which  aircrat*  mav  be  classed  as  hostile.  Tvpie»i 
examples  under  which  division  air  defense  units  may  classify  an  a>rc- 
as  hostile  are  when  the  aircraft  is  — 


(a)  Attack  inn  friendly  e laments. 


(b)  Bear inn  the  military  insignia  or  havirq  the  conf iquration  of  an 
aircraft  emnloved  bv  a  known  enemy  nation. 

(c>  Fnterinn  a  restricted  or  weanons  free  area,  unless  otherwise 
identified  as  friendlv. 


(d)  Fntering  a  prohibited  area. 

(e)  Operation  at  a  prohibited  altitude,  soeed,  or  direction  of 
flight. 


(f)  Responding  improperly  to  electronic  Identification,  friend  or 
foe  (IFF)  interroqation. 


<g)  Discharging  spray  or  smoke  over  friendly  elements  without  prior 
coordination. 

(h)  Dlscharglnn  parachutists  or  unloading  troops  In  numbers  in 
excess  of  the  normal  aircraft  crew  without  prior  coordination. 

(I)  Engaging  in  mine  I  eying  operations  without  prior  coordination. 

(j)  Enqaginq  in  improper  departure  from  an  area  or  corridor 
designated  as  "safe." 

(k)  Dropping  electronic  countermeasure  devices-  e.  o.  ,  chaff  and 
reflectors,  over  friendly  territory  without  prior  coordination. 

Votes : 


1.  Although  criteria  ( a)  and  (b)  above  are  *he  primary  criteria  for 
the  vi«  ial ly-di rocted  division  a'r  defense  weapons,  the  remaining  criteria 
may  be  included  in  the  joint  force  rules  and  procedures  and  mav  oe 
exploited  as  useful  indicators  for  focus’ng  attention  on  probably 

host! les . 

2.  Criteria  may  be  further  limited  to  specific  classes  of  aircraft; 
e.g.,  fixed-wing  aircraft  and  hellcooters. 


(3)  "Safe"  areas.  Air  defense  weapons  will  not  enoaoe  aircraft 
operating  In  weapons  hold  areas  or  In  designated  "safe"  areas,  routes,  tr 
corridors.  The  right  of  self-defense  Is  not  denied. 

(4)  Policy  for  all  air  defense  iteapone.  All  Army  air  defence 

weapons  will  be  employed  by  unit  leaders  and  commanders  in  accordance 
with  current  orders  and  S0**.  All  weapons  mav  be  used  in  exercising  the 
individual  and  collective  right  of  self-defense  against  hostile  attacking 
aircraft.  Engagement  of  other  hostile  aircraft  will  be  on  orders  through 
the  unit  chain  of  command. 


(5)  Procedures  for  change.  The  division  SOP  should  define  the 
normal  procedures.  Commanders  direct  changes  as  the  situation  warrants 
as  foil ows : 


(a)  From  divieior.  level.  The  DACE  may  recommend  changes  to  the  ^3, 
or  emergency  changes  mav  came  from  joint  air  defense  or  the  hiqher  Army 
echelons.  The  DACE  must  be  ready  to  receive  emergency  changes  in  weapons 
control  status  and  to  disseminate  these  changes  immediately  to  alt  units 
concerned.  This  requires  that  the  03  have  the  authority  to  make  the  weapons 
control  status  either  more  or  less  restrictive  and  the  procedures  for  such 
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(4)  The  DACE,  Ihrough  the  hCC,  will  furnish  minimum  risk  routes 
for  multiple  aircraft  fliqhts  which  are  to  enter  or  leave  division  roar 
area  airspace.  Sinqle  aircraft  fliqhts  will  be  provided  minlmmi  ris*  routes 
on  request  based  on  predetermi ned  priorities. 


o.  Arm v  Aircraft  Flights  Within  the  In.  vis  inn  Area. 

(I)  Aircraft  will  to  the  best  of  their  ability  avoid  flyinq  over 
field  artillery,  Iwavy  mortar.  Hawk,  and  other  ADA  fir  inn  positions. 


(2)  Aircraft  will  avoid  air  defense  weapons  free  areas,  areas  reserved 
for  hinh  performance  aircraft,  and  areas  predesiqnated  as  restricted  or 
prohi b i +ed. 


(3)  The  DACE  will  furnish  the  FCC  the  locations  of  the  areas  mentioned 
in  (2)  above.  °entj i remen ts  *or  the  use  of  restricted  or  oronibited  airspace 
will  be  forwarded  throuqh  normal  command  channels  to  the  aqencv  imposing  the 
restriction  or  prohibition.  °ilots  in  command  may  contact  the  ~CC  or  30C 
with  immediate  requirements  for  the  use  of  restricted  or  pronibited  airspace 
in  the  division  rear  or  briqale  area,,  respectively.  The  rCC  will  forward 
these  requirements  to  the  DACE. 

. 

(4)  Flight  coordination  requirements  for  single  aircraft  are: 

(a)  "’Mots  in  command  will  file  a  f  I  iqht  '*r  Ian  'wi  th«  tSei  r  flnit  fliant 
operations  section. 

(b)  Pilots  in  command  will  maintain  frequent  contact  with  the  FCC, 
maneuver  unit  operations  center,  pathfinders,  or  aviation  unit  opera  ions 
section  for  receipt  of  hazards  to  fliqht  information.  Arranqements  vary 
with  mission  type,  scope  and  area  of  operations,  communications  capabilities, 
and  airspace  control  reou i rements . 


(c)  Pilots  in  command  will  have  the  radio  call  sion  and  freouenev  of 
the  rCC  and  the  appropriate  brioade  operations  center  in  order  to  obtain 
minimum  risk  routes  in  the  brioade  area. 


(d)  Aircraft  will  onerate  at  an  altitude  and  alonq  routes  where  they 
can  best  perform  their  mission,  minimize  their  exposure  to  hostile  fire, 
and  avoid  interference  with  other  airspace  users.  This  normally  will  be 
at  nan -of -the -earth . 


(5)  Flight  coordination  requirements  for  larqe  multiple  aircraft  flights 
are:  (Large  fliqhts1  are  defined  as  formations  so  large  as  to  significantly 
restrict  maneuver  room  of  approaching  or  overtaking  aircraft.  It  will  vary 
with  areas  and  the  Intensity  of  air  activity.) 
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(a)  FI  ight  leaders  will  file  a  fll  qht  d I  an  with  the  FCC .  The  data  will 
then  be  forwarded  to  the  DACE  or  briqade  operations  center,  as  appropriate, 
for  minimum  risk  routes  and  hazards  to  f  I  i oh t  warnlnqs  as  necessary. 

(b)  Paragraph  a(4)(b)  throuqh  (d)  above  provide  additional  f  I  iqht 
leader  qui dance. 

c.  Comruni cat  ions  Failure.  Joint  procedures  for  use  durina  communica¬ 
tions  loss  must  be  provided  in  the  SOP  for  both  instrument  and  visual 
meteoroloqical  conditions.  These  may  be  based  on  Department  of  Defense 
f I i qht  information  publications,  modified  as  necessary  to  be  applicable 
in  the  particular  tactical  environment. 

3-4.  INTERFACE  -  ARMY  AND  OTHER  SERVICE  AVIATION. 

Procedures  for  coordinating  Army  aviation  with  the  Air  ^orce,  Navy,  and 
f-'arine  aviation  use  of  the  airspace  are  prescribed  by  the  theater  airspace 
control  authority.  The  joint  air  traffic  regulations  should  include  the 
following  control  regui rements : 

a.  Instrument  Flight  Rules  (IFR). 

(1)  Aircraft  of  any  component  may  operate  in  the  airspace  regulated 
by  another  commander  after  flight  plan  data  have  been  transmitted  to  the 
receiving  commander's  control  facllltv  and  an  air  traffic  clearance  has  been 
forwarded  to  the  requesting  pilot  or  aviator. 

(2)  In-fliqht  aircraft  on  an  IFR  fliqht  plan  that  desire  to  make  a 
change  in  flight  plan  will  contact  the  air  traffic  regulation  facility 
exercising  control.  This  facility  will  accomplish  the  required  coordination 
and  issue  an  amended  clearance. 

(3)  In  an  emergency  the  aircraft  declares  the  emergency  by  mayday 
emissions,  executes  emergency  flight  procedures,  and  contacts  the  nearest 
air  traffic  regulating  facility  (e.g.,  FOC/FCC,  CRC/CRP,  or  airfield 
control  tower!.  The  attempt  Is  made  over  established  military  channels. 

(4)  The  Army  air  traffic  regulation  system  is  responsible  for  keeping 
the  DACE  informed  of  any  flights  arranged  through  it  and  for  actinq  on  any 
problem  prevention  outdance  received  from  the  DACE. 

b.  Visual  Flight  Rules  (VFR). 

(I)  Aircraft  under  VFR  are  operating  normally  on  a  see-and-be-seen 
basis.  Despite  the  see-and-be-seen  nature  of  VMC  fllqhts,  coordination  is 
important  to  reduce  conf.icts  especially  when  both  high-  and  low-performance 
aircraft  operate  in  the  same  low-altitude  airspace. 
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(2)  All  air  traffic  requlation  facilities  will  ue  made  available  to 
all  aircraft  commensurate  with  tactical  requirements  within  established 
priorities. 

(3)  Minimum  risk  routes  will  be  recommended  on  request  to 
facilitate  low-level  nenetration  division  airrnace  bv  high-performance 
aircraft.  The  DACE  will  coordinate  and  take  action  to  insure  affected 
users  are  informed. 

(4)  Techniques  such  as  the  use  of  corridors,  restrictive  areas,  or 

a  coord inati no  altitude  mav  be  established  to  facilitate  airspace  control. 
These  techniques  should  t >e  used  snarinqlv  as  thev  restrict  the  use  of 
a i rsnace. 

c.  Procedures  Picri.no  Communications  Failure.  Fee  paragraph  3- 3c. 

3-5.  INTERACT  -  AVIATION  AND  F SUDPORT 

Army  aviators  are  responsible  for  knowing  firim  unit  locations  and  for 
maintaininq  frequent  contact  with  the  appropriate  r0C  or  prioade  operation^ 
center  as  discussed  in  the  recommended  procedures  which  follow  -- 

a.  The  division  PSE  or  brigade  rS0C  will  provide  tne  coordinates  of 
all  field  artillery  firino  ba+terv  positions  in  the  division  area  to  the 
DACE.  The  artillery  FDCs  located  in  a  brigade  area  will  provide  the 
coordinates  of  all  field  arti  I  lorv  battery  position’-  in  the  brigade  to  trie 
operations  center.  Maneuver  battalions  will  also  advise  the  briaade  opera¬ 
tions  center  of  the  coordinates  of  their  heavv  mortars.  Information  on 
preplanned  fire  missions  will  also  be  provided. 

b.  Aviator  knowledge  o*  field  artillery  and  heavy  mortar  firino 
positions,  verv- low-a I t i tude  flight,  and  contact  with  the  supported  unit 
in  the  tarqet  area  will  reduce  the  risk  of  airspace  interference  between 
field  artillery,  mortars,  and  aircraft. 

(1)  FDC  and  FCC.  The  fire  direction  centers  (FDC)  of  direct  support 
field  artillery  battalions,  division  artillery,  and  corns  field  artillery 
battalions  transmit  fire  mission  data  to  the  division  FSE  and  briqade 
operations  center.  The  RX  will  receive  a  recommended  route  from  the  DACF 
for  FCC  use  when  issuina  IFR  clearance,  providing  vectors  around  hazards, 
clearinq  aircraft,  and  issuinq  advisories  to  transient  aircraft  in  the 
division  area. 

(2)  Briqade  organic  aircraft  in  or  entering  brigade  airspace  will 
normally  obtain  information  from  the  brigade  operations  center.  This  require 
that  the  FDCs  report  their  fire  mission  data  direct  to  the  briqade  operations 
center.  The  artillery  Information,  augmented  by  other  (e.q.,  mortar,  ADA, 
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other -Serv Ice)  information  available  at  the  operations  center,  will  be  the 
basis  for  recommend i nq  routes  to  aircraft  upon  request. 

c.  Pilots  in  command  or  fliqht  loaders  should  contact  the  operations 
center  orior  to  enter inq  the  brioade  airsnace. 

d.  Helicopters  initiatinq  a  mission  from  qround  alert  within  the 
briqade  area  will  be  provided  recommended  fliqht  routes  with  the  mission 
task i no  messaqe  if  appropriate. 

e.  See  paraqraph  3- 3c. 

3-6.  OPERATIONAL  EMPLOYMENT  POLICY  -  AIRSPACE  CONTROL  ELEMENT  AND  ITS 
COMPONENTS  (AVN  SEC  AND  AD  SEC)  DACE 

Tne  DACE,  under  G3  supervision,  is  the  commander's  focal  point  for 
division  airsoace  control.  DACE  activities  are  in  compliance  with 
hiqher  headquarters  directions  and  the  commander’s  concepts.  DACE 
coordination  of  use  of  the  airsnace  includes  virtually  all  airspace 
activity,  subject  only  to  time  and  information  handlinq  limitations. 

The  DACE: 

a.  Assists  the  carmander  (G3)  in  controlling  the  use  of  division 
airspace.  This  is  the  basic  DACE  function  and  is  accomplished  throuqh 
the  joint  efforts  of  the  TASE,  ESE  and  the  air  defense,  and  the  aviation 
sections  of  the  DACE.  Activities  are  as  follows  -- 

(1)  General.  The  G3  air,  in  conjunction  with  the  fire  support 
element  (ESE)  and  the  tactical  air  sunnort  element  (TASE),  determines 
how  airsoace  reouirements  can  best  be  met  --  d  submits  recommendations 

to  the  G3  and  issues  necessarv  i nstruct i on*  .  The  DACE  normally  prepares 
airspace  utilization  annex  to  division  oper  rion  plans  and  orders.  The 
DACE  also  maintains  airsnace  utilization  displays  in  the  form  of  an 
airsoace  ut i I i zation  mao  and  an  airspace  utilization  board.  Tvpical  dis¬ 
plays  combi  ne  Armv  air  defense,  Armv  and  Air  Force  air  support,  and  field 
artillery  and  mortar  information  to  the  maximum  deqree  feasible.  They 
display  airsoace  utilization  information  reqardinq  preplanned  and  onqoing 
air  activity  for  those  areas  where  they  have  airspace  control  responsibilities. 
Data  are  maintained  on  air  traffic  reoulation  facilities  and  standing  and 
temporary  regulatory  or  restrictive  measures  (e.g.,  air  corridors,  air 
defence  weapons  free  area(s)).  Appendix  C  to  EM  44-3  and  appendix  E  to 
th's  manual  present  ACE  disnlav  details. 

(2)  Airmg  aviation  airspace  operations.  The  DACE  performs  airspace 
control  services  for  multiple  Army  aircraft  flights  and  desicnated  single 
aircraft  flights.  (See  paragraph  3-la(2)  for  description  of  the  normal 
DACE  information-handling  capability.)  if  coordination  problems  occur 
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in  the  planned  use  of  airspace,  the  DACE,  in  conjunction  with  the  tactical 
air  support  element  (TASE),  FSE,  or  any  other  element  initiating  the 
action,  attempts  to  resolve  the  problem.  Problems  that  cannot  be 
resolved  in  accordance  with  command  guidance,  orders,  and  SOP  are 
forwarded  to  the  G3.  Airsnace  control  information  will  be  disreminated 
to  the  initiator  of  the  action  and  to  appropriate  external  agencies  as 
fol lows : 

(a)  From  the  DACE  to  the  appropriate  FOC/FCC  or  TTC. 

(b)  From  the  DACE  to  the  brigade  oneratiins  cen+er  via  the  division 
to  brigade  airsnace  net.  The  division  communication^-e lectronics  officer 
mav  direct  use  of  other  nets. 

(c)  From  the  FOC/FCC  and  brigade  ooerations  center  ((a)  and  (b)  above) 
to  all  aviation  elements  concerned;  e.o.,  aviation  unit  command  Dosts, 
pathfinder  elements,  unit  terminal  guidance  personnel,  and  forward  helipad 
personnel.  Both  aviation  and  sunported  unit  communications  channels  are 
employed  as  appropriate. 

(3)  Other-Service  airspace  operations.  The  TASE  (or  other  action 
initiators)  and  DACE  coordinate  to  preclude  airspace  problems  between  the 
Services.  In  qeneral,  othe r- Serv i ces  may  operate  free  of  restrictions  over 
the  land  battle  area.  Other-Service  aircraft  mav  remain  under  their  area 
Service  air  traffic  regu I  at inq  aaencv  or  request  assistance  from  Armv  agencies 
as  appropriate.  Recommended  minimum  risk  routing  will  be  provided  on 
request.  ADA  fire  units  will  be  alerted  to  the  flight. 

(4)  Field  artillem  airspace  operations.  The  FSE,  TASE,  DACE,  and 
brigade  operations  center  coordinate  to  preclude  airspace  problems  between 
field  artillery  and  Army  and  other-Service  air  support  operations.  Coordi¬ 
nation  is  as  in  (2)  above,  with  the  understanding  that  much  of  the  quick 
response  fire  sunoort  activities  cannot  be  so  coordinated  at  the  division 
level  and  must  therefore  be  coordinated  at  lower  levels  (para  3-5b). 

(5)  Amu  air  defense  operations.  This  facet  of  airspace  control  is 
included  in  c  below. 

V 

b.  The  DACE  assists  the  commander  in  supervisinn  Arrnj  aviation 
operations.  The  function  is  performed  by  the  aviation  section  of  the  ACE 
wh i ch  — 

(I)  Maintains  continuous  estimates  of  the  aviation  situation  and 
represents  the  division  aviation  officer  in  recommending  changes  in  the 
allocation  and  employment  of  aviation  means.  The  aviation  section  provides 
information  to  other  tactical  operation  center  (TOC)  elements  on  the  aviation 
resources  control  I eo  bv  or  available  to  the  division.  Reports  from  aviation 
units  keep  the  DACE  abreast  of  the  aviation  situation. 
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3-7.  BRIGADE  OPERATIONS  CENTER 


The  brigade  operations  center  Is  the  commander's  focal  point  for 
briqade  alrsnace  control.  Activities  are  in  comnl lance  with  higher 
headquarters  directions  and  the  commander's  concepts.  Coordination  of 
airspace  usage  includes  virtually  all  airspace  activity  and  is  subject 
only  to  time  and  Information  handling  limitations.  The  brigade  onerations 
center : 


a.  Assists  the  commander  (S3)  in  controlling  the  use  of  briqade 
airsoace.  This  function  Is  accomplished  through  the  joint  efforts  of  the 
S3,  S3  Air,  FS^,  and  liaison  officers  from  supporting  aviation  and  air 
defense  units  and  the  US  Air  Force.  Activities  are  as  follows: 

(1)  The  operations  center  determines  how  airspace  requirements  can  best 
be  met,  submits  recommendations  to  the  commander,  and  issues  necessary 
instructions.  The  operations  center  also  maintains  airspace  utilization 
displays  which  combine  Army  air  defense,  Army  and  Air  Force  air  support,  and 
available  field  artillery  and  mortar  information.  They  display  information 
regarding  preplanned  and  ongoing  air  activities  for  those  areas  where  they 
have  airspace  control  responsibilities. 

(2)  The  brigade  operations  center  recommends  appropriate  routes  for 
Army  aircraft  fllqhts  on  request.  Aviators  and  flight  leaders  coordinate 
with  the  operations  center  using  the  briqade  air-to-ground  net.  Information 
on  appropriate  Army  fllqhts  departing  the  brigade  area  is  passed  to  the  DACE, 
FCC,  and  adjacent  brigades  as  necessary. 

(3)  The  operations  center  coordinates  to  assist  the  DACE  in  order  to 
preclude  airspace  control  problems  between  the  Services.  The  operations 
center  monitors  the  CRP  net  and  provides  input  to  the  DACE  for  minimum 
risk  route  recommendations. 

b.  The  operations  center  receives  and  disseminates  airspace  control 
information.  Typical  information  flow  is  as  follows: 

(1)  Field  artillery  Information  (fire  plans,  battery  locations,  and 
restricted  areas,  as  approved)  is  provided  to  the  FSO  at  the  operations 
center  by  the  FOCs  of  artillery  battalions  located  within  the  brigade  area. 

(2)  Other-Service  air  support  information  is  disseminated  over  the 
CRP  net  to  the  Air  Force  liaison  party  at  the  operations  center.  The  Air 
Force  liaison  officer  provides  preplanned  and  fmmediate  close  air  support 
Information  as  missions  are  requested.  On  the  way  messages  are  monitored 
by  the  operations  center  on  the  CRP  net.  The  operations  center  determines 
the  best  route  through  the  brigade  and  passes  it  to  the  DACE  on  the  division 
airsoace  control  net. 
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(3)  Army  aircraft  flights  originating  in  or  entering  the  brigade 
airspace  regulrlng  flight  advisories  and  requesting  alerting  of  ADA  units 
will  contact  the  operations  center  on  the  brigade  air-to-ground  net.  The 
operations  center  will  recommend  appropriate  routes  based  on  tt .  current 
tactical  situation. 

(4)  Alert  information  regarding  friendly  air  activity  in  the  briqade 
airspace  is  disseminated  to  air  defense  fire  units  in  the  briqade  area  on 
the  brigade  alert  net.  Each  briqade  operations  center  is  the  NCS  in  its 
briqade  alert  net.  This  information  supplements  the  aircraft  identifica¬ 
tion  capabilities  of  the  air  defense  units. 

3-8.  AIRSPACE  OONTROL  PROBLEMS  RESOLUTION  PPECEPTS 

a.  Most  control  problems  should  be  prevented  durinq  normal  operational 
planning  and  execution:  however,  there  will  remain  cases  where  problems 
must  be  resolved  on  the  soot.  The  maneuver  unit  commander  must  establish 
priorities  for  the  use  of  airspace.  These  serve  as  the  guidelines  for 
resolution  of  problems  by  the  airspace  coordinators.  Initial  priorities 

are  published  in  the  operations  order  with  changes  disseminated  as  necessary. 
If  a  problem  cannot  be  resolved  by  established  priorities,  the  commander 
will  be  advised.  The  commander's  decision,  which  will  vary  with  the  mission, 
enemy  capabilities,  and  support  reoui  rements,  will  then  be  passed  to  the 
elements  concerned.  When  time  or  circumstances  do  not  permit  SOP  or 
command  resolution  of  the  problem,  situations  presenting  immediate  safety 
hanarde  to  friendly  forces  wi I  I  be  resolved  by  the  coordinator  or  controller. 

b.  Commanders  should  insure  that  the  followinq  policies  are  incorporated 
In  olans  and  SOPs  — 

(1)  Use  of  the  airspace  in  support  of  preplanned  operations  must  be 
approved  by  the  commander  or  his  desiqnated  representative  (G3/S3) . 

(2)  Forward  coordinators,  maneuver  unit  commanders,  air  traffic  control¬ 
lers,  forward  observers,  and  forward  air  controllers  must  be  qiven  authority 
to  make  on-the-snot  adjustments  in  airspace  operations  to  preclude  hazards 
to  friendly  forces. 

(3)  The  FACs  (or  other  personnel  performing  the  function)  will  maintain 
communications  with  the  maneuver  unit  commander,  will  d  rect  other-Service 
close  air  attack  of  targets,  and  will  respond  to  requests  of  the  maneuver 

unit  commander. 

(4)  Attack  helicopters  will  establish  communications  with  the  maneuver 
unit  commander  or  his  designated  representative  prior  to  initiating  the 
attack  and  will  respond  to  the  directives  of  the  supported  unit.  Attack 
helicopters  operating  Independently  will  coordinate  with  units  that  may  be 
affected  by  their  operations. 
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(5)  When  air  cavalry  operations  are  planned  In  conjunction  with  other 
forward  ground  elements,  the  air  cavalry  unit  will  normally  dispatch  a 
liaison  officer  to  the  controlling  maneuver  headquarters.  This  liaison 
officer,  by  coordinating  the  fire  and  maneuver  of  the  air  cavalry  with  the 
ooerations  of  the  controlling  maneuver  unit,  will  reduce  airspace  problems. 

(6)  Adequate  control  rules  and  procedures,  delineation  of  detailed 
resoonslbi  I  (ties,  and  means  for  communication  must  be  provided  in  SOP  and 
plans  and  exercised  in  the  field  prior  to  hostilities.  This  manual  provides 
points  of  departure  for  preparation  of  plans  and  SOP. 

3-9.  INDIVIDUAL  RESPONSIBILITIES 

Appendix  D  provides  individual /agency  responsibilities  for  airspace  control 
with  the  understanding  that  the  commander  commands  and  controls,,  and  the 
G3/S3  exercises  overall  staff  supervision. 


\ 
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CHAPTER  4 


OORPS  AND  FIELD  ARMY  AIRSPACE  CONTROL 


4-1.  DIFFERENCES  FROM  DIVISION  AIRSPACE  CONTROL 

The  principles  and  organization  for  airspace  control  are  the  same 
for  division,  corps,  and  field  armies.  The  types  and  densities  of 
airspace  user  actlvit!-»s  differ  between  the  division  area  and  the  corps 
or  field  army  rear  areas,  with  potential  impact  as  discussed  below  — 

a.  Amy  Air  Defense.  The  dominant  Army  air  defense  weapons  in  the 
rear  areas  are  Hawk  and  Nike  Hercu'es.  These  are  tied  together  by  semi- 
autcmated  control  systems.  Hawk  end  Nike  Hercules  can  be  employed  under 
either  centralized  or  decentralized  (preferred)  control,  whereas  the 
dlvis  ion  air  defense  weapons  must  operate  under  decentralized  control. 
Rules  of  engagement  for  Hawk  and  Nike  Hercules  are  designed  especially 
for  application  by  radar-di rooted  weapons  and  are  therefore  quite 
different  from  the  rules  applied  to  division  air  defense  weapons.  For 
example,  rules  for  Hawk  and  Nike  Hercules  rely  on  use  of  electronic  data 
link,  electronic  Interrogation,  and  ADA  unit  ability  to  accurately 
measure  aircraft  speed,  position,  direction,  and  altitude. 

b.  Army  Air  Support.  Army  aviation  activity  is  less  dense  in  the 
rear  areas  and,  for  the  most  part,  may  be  considered  to  be  of  a  preplanned 
nature.  Requirements  for  low-altitude  flight  to  avoid  enemy  radars  and 
missiles  zire  less  severe.  Coordination  with  other  aerial  activity  is 
mainly  ar«  enroute  problem  because  combat  operations  are  not  usually 
occurring  in  the  rear  areas.  On  occasion  air  traffic  density  in  the 

rear  areas  will  Increase  substantially  because  of  stability  and  counter- 
guerrilla  operations.  In  any  case,  adequate  control  is  required  to 
preclude  degradation  of  Arm*  aviation  combat  operations  originating 
from  the  rear  or  conducted  in  rear  areas. 

c.  Other-Service  Air  Support.  Considerations  are  similar  to  b  above, 
except  that  "Immediates"  may  originate  In  the  rear  areas  and  require 
priority  handling.  However,  separation  of  this  high  speed  traffic  from 
the  Army’s  low  speed  aviation  is  a  lesser  problem  than  In  the  division 
areas,  because  of  reduced  Army  aviation  density  and  urgency  and  more 
complete  coverage  by  the  Other-Service's  radar  systems. 

d.  Field  Artillery  and  Mortars.  The  potential  for  field  artillery 
and  mortar  interference  with  aviation  activities  may  be  discounted  in 
the  rear  areas.  Field  artillery  missiles  are  not  considered  an  airspace 
control  problem  as  long  as  friendly  aircraft  routinely  avoid  direct 
overflight  of  missile  firing  positions. 
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e.  J ternary.  The  airspace  control  problem  is  less  severe  in  the 
rear  areas  than  in  the  division  areas.  Prior  coordination  through  the 
corps  and  field  Army  airspace  control  elements  and  adherence  to  rules 
that  are  somewhat  more  restrictive  than  in  the  division  area  should 
eliminate  most  potential  airspace  conflicts.  Army  and  other-Service 
aircraft  on  quick- response  combat  missions  wi 1 1 ,  however,  require  handling 
with  the  same  degree  of  urgency  as  in  the  division  area. 

4-2.  RESPONSIBILITIES 

As  in  the  division  areas.  Army  commanders  are  responsible  for  controlling 
their  own  aircraft  and  weapons  and  coordinating  their  operations  with 
other  airspace  users.  An  exception  may  occur  in  the  case  of  nondiv  isional 
Army  air  defense  weapons,  a 1 1  or  part  of  which  may  be  placed  under  the 
operational  control  of  the  area  (theater)  air  defense  organization. 

This  decreases  ACE  air  defense  management  functions,  although  the  ACE 
remains  the  focal  point  for  coordinating  "resident"  Army  air  defense 
operations  with  ground  force  operations.  The  Army  air  traffic  regulation 
system  may  be  included  in  the  overall  area  (theater)  airspace  control 
system,  dependent  upon  the  Army  component  commander's  agreements  with 
the  airspace  control  authority.  In  that  case  the  function  of  the  ACE 
would  be  that  of  an  overall  coordinator  with  most  airspace  control 
functions  becoming  routine  duties  performed  by  the  air  traffic  regulation 
system.  Since  the  airspace  volume  involved  is  larger,  traffic  densities 
and  conflicts  are  less  likely  to  require  ACE  action. 

4-3.  ORGANIZATION 

Overall  organization  is  discussed  in  paragraph  2-4b. 

4-4.  RULES  AND  PROCEDURES 

Rules  and  procedures  will  require  close  coordination  with  other-Service  air 
activi ties . 
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CHAPTER  5 


COMMUNICATIONS 


5-1.  REQUIREMENTS 

Figure  B-2  depicts  the  airspace  control  communications  typically  required 
*o  support  the  policies  and  procedures  in  chapters  3  and  4.  Basic 
ommunicatlons-electronics  doctrine  is  contained  in  FM  11-50,  FM  11-92, 

FM  11-125,  FM  24-1,  and  FM  61-24.  An  airspace  control  communications 
requirement  may  be  met  by  collocation,  field  wire,  the  multichannel 
communications  systems  typically  available  at  echelons  down  to  but 
not  within  the  brigade,  and  organic  tactical  radios. 

5-2.  ADDITIONAL  CONSIDERATIONS 

Airspace  control  communications  to  support  the  policies  and  procedures 
in  chapters  3  and  4  include  four  types  of  nets.  These  include: 

a.  CHP  to  division  net.  Provides  a  direct  communications  link  from 
the  CRP  to  the  DACE.  This  net  is  used  for  the  CRP  to  pass  fragmentary 
orders  and  on  the  way  notices  to  the  DACE  and  for  the  DACE  to  provide 
recommended  minimum  risk  routes  for  other-Service  aircraft  to  the  CRP. 
This  net  Is  monitored  by  the  brigade  operations  center.  Personnel  and 
equipment  to  operate  this  net  should  be  provided  by  the  USAF. 

b.  Division  to  brigade  airspace  net.  Provides  for  direct  communica¬ 
tions  between  the  DACE,  the  FCC,  and  the  brigade  operations  center  by 
other  than  chain  of  command  communications  systems.  This  net  is  used 
for  internal  coordination  of  airspace  within  the  division,  to  include 
recommendation  of  minimum  risk  routes  for  USAF  flights  to  the  DACE. 

c.  4ir  defense  alert  nets.  Provide  for  alerting  of  air  defense 
fire  units  in  division  rear  and  in  each  brigade,  to  supplement  aircraft 
identification  capabilities  of  the  air  defense  units. 

d.  Brigade  air-to-ground  nets.  Provide  a  direct  communications  link 
between  Army  aircraft  transiting  or  operating  in  the  brigade  and  the 
brigade  operations  center.  This  net  is  used  for  minute-by-minute 
airspace  coordination  with  Army  aircraft  in  the  brigade  airspace.  The 
brigade  operations  center  is  the  net  control  station  (NCS)  of  this  net. 
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(D  \rrmj  aviation. 


(a)  A  system  of  flight  operations  renters  (FOC),  flight  coordination 
centers  (FCC),  approach  and  departure  control  facilities,  airfield 
control  towers,  and  navigation  aids  are  provided  throughout  tee  field 
irnv  area  for  the  control  and  coordination  of  Army  aviation.  The 
r 0(7 FTP  provide  air  traffic  regulation  services  to  enroutc  Or  ■  Ot. 
anproach/departure  control  function  may  be  located  in  an  '  ,  a 

radar  facility,  or  a  control  tower.  Approach/departure  control 
provides  air  traffic  service  to  aircraft  arriving,  departing,  nr  over¬ 
flying  its  area  of  responsibility.  Contiguous  aporoach/departurc 
control  facilities  can  provide  enroute  servlice  between  their  areas  of 
responsibility.  The  airfield  control  towers  are  part  of  the  terminal 
traffic  control  (TTC)  system  and  issue  landing  and  takeoff  clearances 
to  control  aircraft  within  the  airport  traffic  control  area. 

(p)  Army  pathfinder  units  provide  navigational  assistance  and  aircraft 
control  services  as  necessary  during  any  phase  of  an  operation  teat  re  :u ires 
sustained  employment  of  Army  aircraft.  Pathfinders  are  normal!/  used 
to  select,  improve,  mark,  and  control  landing  and  drop  .'ones.  They  ma  / 
also  operate  at  forward  helipads.  The  pathfinder  facility  maimains 
communications  with  aircraft  and  fire  support  units  as  necessary  for 
control  and  coordination  in  the  landing  and  drop  zone  area.  ’ in i t  terminal 
guidance  personnel  may  perform  similar  functions. 

(3)  Air  Force.  The  Air  Force's  rudar-supported  control  and  reporting 
centers  and  air  traffic  regulation  center  (CRC/ATRC)  ,  control  and 
renortinq  posts  (CRP) ,  and  forward  air  control  posts  (FACP)  provide  air 
Surveillance  and  control  of  Air  Force  aircraft.  The  C HP  in  conjunction 
*ith  the  Division  Airspace  Control  [ lement  (DACE)  and  the  brigade 

i  rera+ions  Center  will  determine  minimum  risk  flight  routes  for  Air  Force 
flights  throuqh  and  within  the  division  area.  The  CRC/ATRC  is  the  control 
focal  point,  with  the  other  elements  being  forward  extension  thereof.  This 
system  directs  Air  Force  air  defense  intercepts  ana  also  control 
Air  Force  offensive  missions  until  the  aircraft  are  handed  off  to  other 
systems  or  to  forward  air  controllers.  Tne  Air  Force  also  provides 
direct  air  support  centers  (DASH,  tactical  air  control  parties  (TACP), 
and  forward  air  controllers  (FAC)  to  assist  the  Army  in  requesting  ana 
coordi nat i ng  IJSAF  ♦actical  air  support  and  to  control  such  support  as 
necessary.  They  work  closely  with  the  S2  and  S3  Air  or  tactical  air 
support  element  (TASE)  in  the  Armv  command  posts  and  tactical  operations 
centers . 

(4)  Feld  artillery  and  mortars .  Field  artillery  and  mortar  units 
maintain  a  system  of  fire  direction  centers  (FDC)  for  internal  fire 
control.  Field  artillery  units  provide  the  fire  support  element  (FSE) 
a+  the  various  levels,  ftortar  units  are  directly  controlled  by  the 
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maneuver  unit  commanders  and  are  expected  to  continue  to  operate  in  the 
manual  mode.  The  primary  function  of  the  FSE  Is  to  provide  command 
coordination  of  supporting  fires  on  surface  targets.  In  some  instances, 
mortar  fires  may  be  coordinated  with  field  artillery  fires. 

(5)  Amy  air  defense.  Army  air  defense  operations  are  controlled 
by  Army  Air  Defense  Command  Posts  (AADCP).  The  a6dCPs  controlling  the 
Hawk  and  Nike  Hercules  weapon  systems  are  supported  by  local  radars  and 
semiautomatic  control  and  coordination  systems.  The  divisional  air 
defense  artillery  (ADA)  battalion  and  nondi visional  Chaparral /Vulcan 
battalion  AADCPs  are  manual  and  feature  full  decentralization  of  engage¬ 
ment  control  of  the  Chaparral  and  Vulcan  air  defense  artillery  weapons. 

The  higher  level  semi  automated  ADA  control  systems  provide  options  for 
either  centralized  or  decentral ized  engagement  control  of  the  all-weather 
weapons  (Hawk,  Nike  Hercules).  Control  authority  for  Redeye 

and  other  organic  weapons  capable  of  engaging  aircraft  rests  with  the 
using  unit,  subject  to  compliance  with  established  joint  procedures  and 
unit  SOP.  Air  defense  fire  units  will  be  alerted  to  US  Air  Force 
flights,  selected  single  aircraft  flights,  and  multiaircraft  Army  flights 
approaching  their  location. 

(6)  Airepace  control  element  (ACE).  Current  doctrine  provides  for 

an  ACE  at  division,  corps,  and  field  army  level  to  serve  as  the  commander's 
focal  point  for  airspace  control.  The  ACE  is  manned  by  personnel  form 
organic,  attached,  and  supporting  ADA  and  Army  aviation  units. 

Recommpnded  manning  levels  are  listed  in  the  tactical  operations  center 
apoendix  to  FM  101-5. 

Further  details.  FM  1-60,  FM  6-20  (when  published),  FM  6-140, 

FM  44-J  ,  FM  44-3,  FM  61-100,  FM  100-26,  and  FM  101-5  provide  further 
discussion. 
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APPENDIX  B 


AIRSPACE  CONTROL  IMPLEMENTING  INSTRUCTIONS 


B-l .  ‘ntroductlon. 

a.  The  airspace  control  system  (personnel,  equipment,  and  procedures) 
has  been  designed  to  assist  the  commander  in  his  conduct  of  the  battle  to 
the  end  of  tactical  mission  accomplishment.  This  system  requires  the 
transmission  of  base  information  between  elements  of  the  division  and  also 
additional  information  from  Air  Force  command  and  control  facility.  Some 
of  this  information  is: 

(1)  Mtninum  risk  route  queries. 

(2)  Minimum  risk  route  advisories. 

(3)  "On  the  way"  notices. 

(4)  Air  defense  alerts. 

b.  The  advisory  service  provided  to  the  Air  Force  is  intended  in  no 
way  to  usurp  the  prerogatives  of  the  Air  Force  component  commander  but 

is  analogous  to  a  weather  advisory.  The  pilot  is  advised  of  the  hazards, 
and  he  must  make  the  final  decision  to  accept  or  reject  the  route. 

c.  Considering  airspace  control  as  an  integral  part  of  his  planning 
and  execution  cycle  is  of  value  to  the  commander  as  it  provides  him 
another  facet  to  complete  his  picture  of  the  battle  area  and  results  in 
successful  mission  accomplishment. 

B-2,  Airspace  Organization. 

a.  This  system  utilizes  the  already  existing  airspace  control 
organization  (the  DACE),  as  prescribed  in  FM  101-5,  Staff  Officers 
Field  Manual,  Staff  Organization  and  Procedures.  It  is  augmented  at 
division  level  and  provides  for  augmentation  at  the  maneuver  brigade 
level  with  liaison  officers  from  aviation,  air  defense,  field  artillery, 
and  the  US  Air  Force. 

b.  This  organization,  as  shown  in  figure  B-l,  provides  for  the 
function  of  airspace  control  within  the  division. 

B-3.  Airspace  System. 

a.  in  addition  to  the  DACE,  this  system  envisions  the  augmentation 
of  a  brigade's  operations  center  under  the  staff  cognizance  of  the 

brigade  S3  and  is  staffed  by  the  liaison  personnel  shown  in  figure  B-l. 
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Airspace  con.ro I  element 


1st  shift 

2d  shift 

1  MAJ ,  avn  of  f 
i  MAJ ,  AD  op  of  f 

1  Dr  fiCQ,  op  sgt 

1  NCO,  AD  op  sot 

1  CM,  elk-typist 

I  Ar  LNO 

1  Ar  t*' 

2  DAT CIO 

1  MAJ ,  avn  of  f 

1  CPT ,  AD  op  of  f 

1  NCO,  op  sgt 

1  NCO,  AD  op  sgt 

1  AF  LNO 

1  AF  CM 

2  RATELO 

9  s 

Operations  center 

1st  shift  } 

2d  shift 

1  FA  LNO 

I  FA  RATELO  1 

1  AD  NCO  v  " 

1  A.D  RATE  Ln  )  ' 

1  Ayr  LNO 
t  Avn  RATELO 

1  AF  LN^ 

1  AF  RATELO 

1  AD  LNO 

1  AD  RATELO 

1  FA  NCO 

1  Avn  NCO 

1  Avn  RATELO 

1  AF  LNO 

1  AF  RATELO 

J 

Moure  B-l  .  Division  Airspace  Organization 

b.  i he  internal  coordination  required  to  assure  the  proper 
integration  of  the  activities  „itfin  the  purview  of  the  maneuver  commander 
is  accompli  she:  by  the  personnel  on  a  face-to-face  basis  with  other 
members  of  the  division  and  briaade  staffs.  Appendix  D  outlines  the 
i n forma r i on  rr._essary  within  freso  orqan i zat i ons  to  accomplish  the  air- 
snace  ’intr  i  'unction.  • 

Me  i  '■  ,[  is  the  focal  point  for  the  functioning  of  this  system. 

In  addition  to  its  original  function  as  a  preplanner  of  airspace  activity, 
it  r.ivw  bus  :fe  added  function  af  an  airspace  operator.  It  is  responsible 
for  determining  route  advisories  for  AF  and  Army  aviation  flights  through 
the  division  rear  and  for  providing  AD  alerts  for  the  fire  units  that  are 
located  in  the  division  rear. 
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Para  D-3,  Airspace  System  (cont) 

(I)  This  system  requires  the  establishment  of  a  long-range  secure 
radio  net  which  links  the  Air  Force  control  facility  and  the  divisions 
and  brigades.  This  net  is  only  monitored  at  briaade  headquarters  and  is 
used  as  a  cueing  device  to  the  possibility  of  a  route  requirement.  It  is 
also  used  to  expedite  "on  the  way'  information  for  ADA  alerting.  AF 
aircraft  passing  into,  through,  or  out  of  the  division  area  will,  upon 
request,  receive  a  minimum  risk  route  advisory  from  the  DACE  through 
their  CR P/C.  These  advisories  will  be  recommended  by  the  brigade  opera¬ 
tions  center  based  on  their  knowledge  of  activity  within  the  brigade  and 
the  current  tactical  situation.  The  Air  Force  control  facility  will 
provide  the  division  and  brigades  with  the  estimated  time  of  arrival  of 
the  flinht  into  the  division  area.  The  AD  fire  units  (Chaparral/Vulcan) 
will  be  alerted  by  the  .ACT  or  brigade  operations  center  over  the 
AD  alert  net. 

(D'  Tr  provide  information  to  the  AD  fire  units  (Chaparral /Vu lean) 
on  friennly  aircraft,  an  air  defense  alert  net  (secure  net)  is  required 
for  the  division.  This  net  is  composed  of  four  separate  parts,  with 
each  b n i  jade  be i no  the  net  control  station  for  the  fire  units  located 
in  its  area.  The  division  ACT  provides  the  same  information  to  the  fire 
units  located  in  the  division  rear  area.  This  alert  of  friendly  aircraft 
will  apply  to  both  AT  and  Army  aviation. 

IV  ic r  ir+ernal  airspace  activities  within  the  division,  a  division 
airspace  Pf  radio  net  will  be  established.  This  net  will  be  utilized 
for  Tft  division  to  reouest  route  advisories  for  USAF  and  Army  aviation, 
for  the  r  r invades  to  advise  each  other  of  flights  crossing  over  the 
adjace.it  sri  jade's  boundaries,  and  for  the  interchange  of  Information 
necessary  tr.  perform  fhe  airspace  control  function.  The  division  FCC 
will  j : .  .j  rv  i  n  tj  i  n  a  station  in  this  net. 

(4  at;  ,  sssape  of  army  aviation  through  the  brigade  areas  requires 
the  f  :bi  ishrent  ot  an  a  i  r-to-nround  net  at  brigade  level.  Initially, 
the  ai:cid*t  will  contact  the  Army  air  traffic  control  facility  to 
request  ...  ic-.  .mrended  route  advisory  through  the  division.  The  Army 
air  frafre  control  element  will  contact  the  division  to  obtain  a 
recur mer  jc-j  .-cuting,  if  necessary.  The  division  may  in  turn  contact 
the  bri  a  •»  .  .  *hich  the  aviation  support  Is  being  provided  in  order 
to  <  L  * . : ‘  •  >  . oc or mended  route  through  or  into  the  brigade.  The  routing 

adviser'.  :.e  provideo  to  the  FCC,  who  wi  I  I  provide  it  to  the  aircraft. 

Jo  on  .  1  h  <;  division  rear  boundary  and  prior  to  crossing  the 

brigade  :r  boundary,  the  aircraft  should  contact  the  brigade  on  the 
air  +{.-  'jr  i.uvj  vet  to  determine  if  there  was  a  change  to  the  routing 
advisory  :  *  it  is  still  current.  Based  upon  the  Information  of 
estimafed  arrival  time  provided  by  either  the  Army  air  traffic  control 
facility  or  the  pilot,  the  air  defense  fire  units  will  be  alerted  to 

+ke  ‘  I  i'lht. 


fi-l -B-3 


Para  d-  ' .  Airspace  System  (cont) 

(a)  It  mav  he  advantageous  to  the  division  commander,  based  upon 
his  analysis  of  the  rotary-wlno  aircraft  threat  of  the  opp6slng  force, 
to  Imoose  restrictive  measures  upon  his  air  defense  fire  units  with 
regard  to  rotary  wing  tlrcraft  flinhts.  This  will  accomplish  two 
objectives.  It  will  decrease  the  number  of  alerts  required  to  be 
given,  and  it  will  provide  additional  safeguards  to  aircraft  operating 
in  th  i  s  mjnn<  r . 


(b)  Army  ih  ra*t  flinhts  orloinating  from  within  the  brigades  can 
obtain  their  advisories  from  unit  operations  or  by  contacting  the 

bri  gade  on  tne  ,i i  r-to- nround  net. 

(b)  The  . ontrol  of  divisional  ^edeye  assets  will  be  accomplished 
by  d I ssemi nnt i  '  of  applicable  information  through  the  appropriate 
unit's  ,  or'-jr  4  3r. . !  control  ctcinnels. 

B-4.  v.onrun  i  c  i :  :  ons  .  The  commun i cat i ons  requirement  to  support  the 
ai  rspace’Yonf  rnT  Jyster  is  shown  in  f  inure  0-2  and  described  below: 

a.  i  r  ►*(•,(•  ce  routing  net.  Ttiis  is  a  sole  user,  long-range, 
two-way,  secure  voice  radio  net  which  is  only  monitored  at  the  brigade 
level.  Ini*  net  is  used  for  minimum,  risk  route  queries,  minimum  risk 
route  j.dvisorioj,  and  "on  the  way"  notices. 

h  i vision  hr inaoe  airspace  net.  This  is  a  sole  user,  two-way, 
secure  voice  radio  net  used  for  internal  coordination  of  recommended 
route  jueries,  recommended  route  advisories,  and  "on  the  way"  notices 
for  Army  aviation.  The  Army  air  traffic  control  facility  also  has  a 

:,*V  I  on  in  :  \  i  ,  rot  . 

r.  ■ '  r  ie-*etee  irtlllery  alerting  net.  This  is  a  sole  user,  one¬ 
way,  voice  radio  net  used  bv  either  the  division  ACE  or  briqade 

operations  .enter  to  alert  -or  defense  fire  units  to  the  presence  of 

f  ri  end  I  v  o  r  ~  r  -»f  *• . 

ricaJf  ai r-io-ground  net.  This  is  a  sole  user,  two-way, 
secuf.  ,)<!io  net  sed  at  the  brinade  operations  center  for  coordination 

o  f  A  rmy  av  i  at  I  on  f  1  i  oh  ts  . 
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APPENDI X  C 


DEFINITION 


This  annex  contains  definitions  peculiar  to  airspace  control. 

a.  Minimum  Risk  Routes  Query*  A  request  from  a  US  Air  Force 
command  and  control  facility  or  Army  aviation  element  to  a  US  Army 
division  for  a  route  which  would  present  the  minimum  hazards  to 
flight  through  a  division  area. 

b.  Minimum  Risk  Route  Advisory.  A  route  through  the  division 
area  in  response  to  the  Air  Force  or  Army  query  which  has  been 
developed  by  the  DACE  and/or  brigade  operations  center  and  presents 
the  minimum  hazards  to  flights. 


APPENDIX  D 


INFORMATION  REQUIREMENTS 


D-l.  Purpose.  This  appendix  defines  the  information  requirements 
necessary  fo  support  the  Army  Airspace  Control  System. 

D-2.  Introduction-  Airspace  control,  like  any  other  tactical  function, 
requires  certain  information  to  serve  as  the  basis  for  decisions.  Most 
of  the  information  used  by  the  commander  and  his  staff  to  formulate 
courses  of  action  and  selected  the  optimum  course  of  action  also  relates* 
to  the  airspace  control  functions.  Therefore,  the  information  require¬ 
ments  discussed  in  this  chapter  are  for  the  most  part  currently  reported 
to  the  command  post  or  operations  center.  The  information  requirements 
are  presented  here  to  emphasize  their  role  in  the  airspace  control 
function.  This  information  is  related  to  an  individual  or  section  who 
collects,  orrpiates,  presents,  and  disseminates  that  Information.  The 
reader  must  also  not  let  the  list  be  an  all-inclusive  or  a  limiting 
force.  The  operator  must  continuously  reevaluate  his  and  the  command 
post's  r  speratior  center's  requirements  for  information.  Where 
voids  or  deficiencies  in  information  occur,  actions  will  be  initiated 
to  fulfill  that  requirement. 

D--3.  Information  Requirements.  The  duties  and  information  provided  by 
the  individuals  or- sections 'which  are  listed  below  relate  to  airspace 
control  and  in  no  sense  of  the  word  modify  the  Individual's  or  section's 
other  retirements. 

a.  Commander.  The  commander  must  insure  that  his  planninq  guidance, 
selection  of  concepts  of  operation,  selection  of  courses  of  action,  and 
other  decisions  have  considered  the  impact  on  airspace  control.  He  must 
also  insure  the*  ne  and  the  members  of  his  staff  advise  the  DACE  and 
brigade  operations  center  airspace  control  operators  as  to  which  of 
their  actions  affect  control  of  airspace. 

L.  Operations  section  (G3  and  S3).  As  the  staff  focal  point  of  the 
overall  command  operation  the  G3  and  S3  must  insure  that  the  DACE  and 
brioade  opeiations  center  airspace  control  operators  are  fully  informed. 

Some  of  the  specific  information  Is: 


( 1 ) 

vera 1 1  tact i ca 

1  situation. 

(2) 

Unit  positions. 

(  5) 

Areas  of  active 

around  combat. 

!  4 ) 

Aerial  tactical 

operations . 
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Para  0-3,  Information  Requirements  (cont) 

(a)  Air  cavalry  operations. 

(b)  Airmobile  operations. 

(c)  Attack  helicopter  operations. 

(5)  Redeye  status. 

(6)  Command  and  control  aircraft  allocations. 

(7)  Air  traffic  control  measures. 

(8)  Ai rborne-paradrop  operations. 

c.  Intelligence  section  ( S 2  and  G2) .  Since  the  enemy  is  one  of  the 
significant  users  of  airsapce,  the  intelligence  officer's  input  of  the 
current  enemy  situations  and  ongoing  activities  to  the  airspace  control 
operators  is  of  Drime  importance.  This  requirement  must  not  be  construed 
to  mean  that  detailed  round-by-round  or  mlnute-by-minute  flight  information 
is  required  or  desired.  Some  examples  of  the  specific  information  required 
are : 

(1)  Enemy  situation  and  current  activity. 

(2)  Enemy  ADA  positioning  and  capabilities. 

(3)  Information  that  satisfied  any  of  the  EEI  or  OIR  of  airspace 
users . 

(4)  Army  aerial  reconnaissance  and  surveillance  plans. 

(55  USA*7  reconnaissance  support  planned  and  requested. 

d.  Logistics  section  (04  and  S4).  Any  logistical  effort  that  uses 
airspace  must  be  reported  to  the  DACE-brigade  operations  center.  The 
logistics  officer  must  keep  the  DACE-brigade  operations  center  aware  of 
the  logistical  system  and  situation  to  allow  maximum  leadtime  If  an  a^l r 
line  of  communication  Is  necessary  to  support  the  situation. 

e.  Fire  support  section  (FSCC-FSE).  The  field  artillery  officer 
and  his  section  are  part  of  the  brigade  operations  center  and  are  the 
nucleus  of  the  FSE  at  division  level.  In  either  case  these  sections 
become  primary  participants  in  the  airspace  control  function.  Some  of 
the  specific  information  they  provide  is: 


Para  D-3,  Information  Requirements  (cont) 

(1)  Field  artillery  positions  and  activities. 

(2)  Priorities  of  fires  as  directed  by  force  commander. 

(3)  Naval  qunfire  activity  current  and  planned. 

(4)  Enemy  artillery  positions  and  activities. 

(5)  Artillery  fire  plans  and  schedules  of  fires. 

(6)  Non-troop-support  fires. 

(7)  Aerial  field  artillery  activities. 

(S)  Flak  suppression  capabilities  and  program. 

e.  Aviation  section.  This  section  is  part  of  the  DACE  or  brigade 
operations  center.  It  is  a  primary  operator  in  the  airspace  control  I’ 
function.  Some  of  the  specific  information  provided  by  this  section  is: 

(1)  Status  and  major  activity  of  aviation  units  under  division- 
brigade  control  or  in  their  support. 

(2)  Army  I FR  and  VFR  airway  system  data. 

(3)  Airf ield-hel iport  terminal  area  location. 

(4)  Air  traffic  controls  in  effect. 

(5)  Aviator  support  requirements  planned  and  requested. 

(6)  Enemy  air  (rotary-wing)  capability  and  current  activity. 

(7)  Medical  evacuation  activities. 

(8)  Aviation  IFF  status. 

f.  Air  defense  artillery  section.  This  section  is  part  of  both  the 
DACE  and  the  brigade  operations  center.  It  is  a  primary  operator  in  the 
airspace  control  function.  Since  ADA  and  all  arms  AD  weapons  are  the 
greatest  potential  hazard  to  manned  aircraft,  their  participation  is 
significant.  The  air  defense  artillery  section  must  provide  information 
on  the  air  defense  of  the  command.  Some  of  the  information  provided 

by  the  air  defense  artillery  section  is  as  follows: 
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Para  D-3,  Information  Requirements  (cont) 

(1)  ADA  weapon  locations. 

(2)  ADA  weapon  status. 

(3)  Redeye  and  all  arms  AD  weapons  status. 

(4)  DEFCON  and  DEFREP. 

(5)  FAAR  position  and  TADDS  frequency. 

(6)  AD  warning. 

(7)  Enemy  AD  capabilities  and  position. 

(8)  ADA  IFF  capabilities. 

(9)  Adjacent  unit  ADA  information.  Enemy  aerial  activity 
information. 

US  Air  Force  liaison  section.  This  section  provides  Air  Force 
part  i  c.i  pat  ion  in  the  decision  process  of  minimum  risk  route  selection 
for  AF  aircraft.  They  work  in  the  DACE  and  brigade  operations  centers 
but  are  under  the  operational  control  of  the  AF  command  and  control 
facility.  The  information  contributing  to  the  DACE-brigade  operations 
center  include*: 

(I)  Air  Force  flight  information. 

(?)  Air  Force  flight  restrictions  and  traffic  controls. 

(35.  Enemy  air  activity. 

(4)  Restrictions  and  prohibited  zones. 

(5)  USAF  planned  air  activities. 

(6)  Other  Air  Force  information. 
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APPENDIX  E 


DISPLAYS,  TECHNIQUES,  AND  SY’inOLOOY 

E-l .  Introduction.  The  information  in  annex  D  which  is  reported  to  the 
DACE  and  the  briqado  operations  center  must  be  converted  into  graphic 
displays.  The  displays  allow  the:  operators  to  envision  the  relationships 
of  the  various  airspace  users  to  the  tactical  situation.  It  also  allows 
the  viewer  to  predict  and  plan  to  avoid  or  prevent  potential  hazards  to 
airspace  users.  Since  the  reported  information  is  beim  used  for 
airspace  control  decisions,  some  new  techniques  are  associated  with 
these  decisions.  Current  map  symbols  are  not  adequate  to  portray  some 
of  the  actions  of  the  airspace  users;  therefore,  a  few  airspace  control 
special  map  symbols  are  required.  The  additional  displays,  techniques, 
and  symbols  are  held  to  a  minimum,  and  maximum  use  of  existing  ones  is 
encouraqed . 

'  E-" .  P i sp I  ays . 

a.  Displays  used  by  the  DACE  will  be  shared  by  both  the  air  defense 
artillery  section  and  the  aviation  section.  Since  the  DACE  is  collocated 
with  or  adjacent  to  the  C2  or  G3  element  of  the  TOC  and  the  FSE,  the 
current  displays  of  these  elements  can  be  used  by  the  DACE  for  periodic 
updates  and  long  term  planning.  There  is  a  requirement  for  two  displays 
in  the  DACE.  One  must  be  of  the  same  scale  as  the  other  displays  in  the 
TOC  ano  oe  able  to  accept  overlays  from  those  maps.  Normal ly,  this  is 
the  F A*-’  and  fjctical  situation  display.  The  other  may  be  a  battle  map 
like  the  first  or  can  bo  a  plain,  white  qrid  sheet.  The  plain  sheet 
allows  the  posted  data  to  be  viewed  wi+hout  the  background  clutter. 
Iniormation  pertaininq  to  air  defense,  air  defense  artillery,  and  air 
traffic  is  often  not  too  dependent  on  terrain  considerations.  This 
option  has  merit  in  this  case.  Both  displays  should  have  basic  tactical 
control  (boundaries,  etc.)  and  air  traffic  control  information  (air 
control  references  system;  i.e.,  TACAN  radials)  posted  on  the  base 
sheet  or  base  overlay. 

(1)  One  map  or  grid  sheet  display  should  have  all  the  air  defense 
information  passed  on  it.  Restricted  and  prohibited  zones,  weapons  free 
areas,  aircraft  identification  zones,  air  traffic  control  lines,  etc. 
shouid  also  be  included.  Enemy  AD  information  must  be  included  on  this 
display. 

(2)  The  second  display  must  be  a  battle  map  of  the  scale  used  by 
the  02  or  03  element  for  the  current  situation,  normally  1:50,000.  This 
map  has  the  FAM  information  posted  on  it.  Aerial  maneuver  forces  and 
air  cavalry  operations  must  be  posted  on  this  map.  Air  or  aerial  fire 
support  activities  must  be  portrayed  on  this  display. 
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b.  At  brigade  headquarters,  the  FSCC  is  part  of  fhe  operations  center. 
This  allows  the  operations  center  the  use  of  the  current  FSCC  FAM  displays 
under  some  tactical  conditions.  In  other  cases  an  additional  FAM  display 
will  be  required.  Other  than  this  consideration,  the  displays  required 
by  the  operations  center  are  the  same  as  the  DACE. 

E-3.  Techniques .  The  techniques  described  here  and  in  appendix  0  are 
designed  to  give  the  operator  a  general  basis  from  which  he  can  depart 
to  satisfy  the  needs  of  the  specific  situation.  This  technique  is  best 
described  as  a  process  of  analyzing  the  hazards  to  a  manned  flight  and 
deducing  those  steps  that  can  be  taken  to  avoid  or  neutralize  those 
hazards  and  not  degrade  mission  accomplishment.  Basically,  the  operator 
receives  an  airspace  action  Involving  a  manned  aircraft.  He  then  plots 
the  flight  on  the  AD  map  or  display.  He  determines  those  areas  that 
require  air  defense  alerting  and  considers  the  enemy  AD  threat.  The 
enemy  threat  can  he  avoided  by  rerouting  or  usinq  countermeasures  to 
neutralize  it.  With  the  potentially  greatest  threat  or  hazard  minimized, 
he  now  plots  the  flight  on  the  FAM  battle  map  display.  He  attempts  to 
pick  a  route  to  avoid  high  activity  areas  and  air  operations  areas. 
Deviation  must  be  within  the  limitation  of  the  mission  requirements. 

All  routing  recommendations  arr  developed  in  concert  with  the  representa¬ 
tives  on  the  agency  who  is  doing  the  flying.  This  representative  may 
accept,  reject,  or  modify  these  recommendations.  He  a  so  passes  alerting 
information  to  those  agencies  which  need  to  be  advised.  This  technique 
only  attempts  to  aid  the  manned  aircraft  in  minimizing  the  risk  but  does 
not  el imi nate  it 

E-4.  Symbols . 

a.  FM  S' 3-5,  Military  Symbols,  will  be  used  to  the  extent  possible 
on  airspace  displays.  Plotting  of  FAM  fire  units  (batteries,  ADA  fire 
units  (weapons),  and  aircraft  flights)  is  impractical  with  current 
symbology;  therefore,  symbols  shown  in  E-l  will  be  used  for  airspace 
control  displays. 

b.  Examples  of  airspace  control  symbology  are  shown  in  figure  E-2. 
Annotations  will  be  made  on  these  lines  using  the  .symbols  presented 

in  figure  E-l  to  designate  the  type  of  aircraft  or  weapon  related  to 
that  line.  Aircraft  lines  should  have  the  identification  number  posted 
on  them  and,  when  available,  should  have  the  flight  altitude  posted  In 
thousands  of  feet  above  sea  level.  In  cases  where  the  aircraft  is 
flying  a  nap-of-the  earth  profile,  an  N  wi I  I  indicate  that  profile. 

In  those  cases  where  the  duration  of  an  airspace  block  is  known,  the 
ending  time  can  be  posted  on  the  line  delineating  that  block. 
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o 

Rotary  wing  aircraft 

< 

Jet-high  performance  aircraft 

oo 

Prop- low  performance  aircraft 

© 

CHAPPARAL  fire  unit 

© 

Vulcan  fire  unit 

X 

105  battery 

XX 

155  battery 

XXX 

203  battery 

XXX 

175  battery 

1 

81  mortar  platoon 

II 

107  mortar  platoon  or  sguad  in  ACR 

Note:  A  blue  line  with  its  symbol  indicates  the  flight  path 
of  a  friendly  aircraft  or  +he  limits  of  the  block  of 
airspace  in  which  that  aircraft  is  operating.  A  red  line 
with  Its  symbol  shows  the  limits  of  the  engagement  capability 
of  an  AD  or  ADA  weapon.  It  can  also  portray  the  gun-target  line. 

Figure  E-l .  Airspace  Control  Symbology 
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Para  E-4,  Symbols  (cont) 


» 

Jet  aircraft  flight  path 

> - 

Rotary  wing  airspace  block,  three  aircraft 


1 55- mm  battery  firing  on  a  non-troop-support  target, 
registration 


Figure  E-2.  Examples  of  Airspace  Control  Symbology 
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FUNCTIONS  AND  PROCEDURES  CHARTS 


Purpose.  This  appendix  describes  the  functions  and  procedures  to  be  used 
by  the  personnel  operating  within  the  airspace  control  system. 
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APPENDIX  2 


MAJOR  ITEMS  INCLUDED  IN  BOTH  FM  44-10  AND  THE  REVISIONS  RECOMMENDED 

BY  MASSTER 

The  following  major  Items  are  included  in  botl  FM  44-10  and  the  revisions 
recommended  by  MASSTER. 

a.  Chapter  I . 

(1)  Purpose  and  Scope. 

(2)  Background. 

b.  Chapter  2. 

(  I )  Pr i nc i p I es . 

( 2 )  A i rspace  Users . 

(3)  Command  Responsibilities. 

(4)  Organization. 

c.  Chapter  3. 

(1)  Control  Levels. 

(2)  Airspace  Conflict  Resolution  Precepts. 

d.  Chapter  4. 

(1)  Differences  From  Division  Ari space  Control. 

(2)  Responsibilities. 


0-2- 1 


APPENDIX  3 


MAJOR  ITEMS  IN  FM  44-10  BUT  OMITTED  FROM  THF  MASSTER  RECOMMENDATIONS 


This  appendix  lists  the  major  items  in  FM  44-10  which  are  omitted  in  the 
MASSTER-recommended  revisions.  The  apnendix  includes  references  to  the 
FM  44-10  paraqraDh  locations  of  the  information,  short  paraphrases  of 
the  information,  and  explanation  for  omissions. 

a.  Reference:  Paragraph  2-Ua. 

(1)  Information.  The  principle  of  a  vertical  boundary  (coordination 
altitude)  for  control  I  inn  airspace  is  interjected. 

(2)  Explanation.  The  concept  of  a  coordination  altitude  will  impose 
unnecessary  restrictions  on  the  maneuver  commander.  It  will  also  impose 
a  requirement  for  a  qreat  deal  of  communication  between  maneuver  elements 
and  other  Services.  A  coordination  altitude  would  require  clearance  for 
firino  artillery,  mortars,  and  air  defense.  It  would  also  require 
clearance  for  hiqh-flyinq  Army  aircraft.  In  certain  situations  special 
control  procedures  such  as  coordination  altitude  or  flight  corridors  are 
appropriate.  In  other  circumstances,  for  exapmle  trying  to  impose  a 
coordination  altitude  in  mountainous  terrain,  the  procedures  would  be 
unworkable. 

b.  Reference:  Daraqranh  2-4b(6)(b). 

(1)  Information.  There  is  a  tentative  doctrinal  renu i remen t  for  a 
full-time  brinade  airsnace  control  element. 

(2)  Explanation.  The  possible  requirement  to  establish  a  briqade 
airspace  control  element  (BACE)  was  discussed  in  detail  during  the 
general  officers  airspace  control  conference  (reference  paragraph  C-4c 
basic  report).  At  this  conference  it  was  agreed  that  the  control  of 
airspace  is  an  integral  function  of  normal  staff  procedures  and  that  . 
no  separate  staff  organization  is  necessary  to  perform  the  airspace 
control  function  at  the  brigade  level.  Airspace  control  functions  under 
this  system  would  be  supervised  bv  the  operations  officer  in  the  brigade 
operations  center.  The  operations  officer  would  be  assisted  by  combat 
support  staff  officers,  staff  officers,  commanders  and  liaison  officers 
from  field  artillery,  air  defense  artillery.  Army  aviation,  and  Air  Foice 
when  this  tvne  of  support  is  being  provided  to  the  brigade. 

c.  Reference:  Paraqranh  3-2b(l)(a). 

(I)  Information.  The  normal  weapons  control  status  for  division 
air  defense  weapons  should  be  weapons  tight. 
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(2)  Explanation.  While  no  chanqe  was  found  to  be  necessary  in  the 
normal  division  ADA  weapons  control  status  for  CHAPARRAL- Vu I  can  fire 
units,  it  was  found  that  it  may  be  necessarv  to  modify  the  normal  weapons 
control  status  for  Redeye  (reference  paragraph  C-4c(2),  basic  report). 

In  order  to  reduce  the  mi  si  dent  if i cat  ion  rate  among  CHAPARRAL- Vu lean  fire 
units,  air  defense  artillery  alert  nets  were  created  to  alert  these  firing 
units  to  the  oassaqe  of  friendly  aircraft.  Redeye  firing  units,  on  the 
other  hand,  are  not  under  centralized  control.  A  majority  of  the  general 
officer  airspace  control  conferees  agreed  that  it  would  be  costly  for 
the  ADA  alert  net  to  include  Redeye  firing  units.  Thus,  in  order  to 
reduce  the  hazard  to  friendly  aircraft,  it  may  be  necessary  to  consider 
weapons  hold  as  the  more  normal  air  defense  alert  status  for  Redeye  fire 
units. 


d.  Reference:  Daraoraph  3-3b(4)(c). 

(1)  Information.  Armv  aircraft  should  obtain  field  artillery  advisories 
before  enter inq  the  airspace  between  any  firing  battery  and  the  forwardedqe 
of  the  battle  area  (FLBA). 

(2)  Explanation.  The  MASSTER-recommended  system  eliminates  all  fire 
warning  nets  and  does  not  contain  a  BACE.  Pilots  may  contact  the  fliqht 
coordination  center  (FCC)  or  the  appropriate  brigade  operations  center 
over  the  a i r-to-qround  net  and  receive  a  minimum  risk  route  if  desired. 

e.  Reference:  Paraqranh  3-4a(2). 

(1)  Information.  The  ACE  should  be  kept  informed  throughout  the 
planninq  and  execution  phases  of  instrument  flights. 

(2)  Explanation.  The  ACE  does  not  need  this  information  for  the 
airspace  control  system  recommended  bv  MASSTEP.  The  FCC,  FOC,  CRP, 
and  CRC  are  the  agencies  monitorina  instrument  fliqhts. 

f.  Reference:  Paragraph  3— 4b < I ) . 

(1)  Information.  High-performance  aircraft  will  commonly  use 
low-altitude  airspace  durinq  limited  and  general  war. 

(2)  Explanation.  This  statement  seems  to  define  Air  Force  tactical 
doctrine.  Our  investigations  reveal  that  the  statement  may  not  be  true. 

g.  Reference:  Paragraph  3-4b(2). 

(I)  Information.  Various  elements  of  airspace  are  controlled  by 
different  component  commanders. 
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(2)  Explanation.  This  statement  was  deleted  as  it  outlined  procedures 
which  are  more  restrictive  than  the  airspace  control  procedures  recommended 
by  MASSTER. 

h.  Reference:  Paragraphs  3-5  and  3-5b. 

(I)  Information.  Field  artillery  units  are  responsible  for 
disseminati nq  hazard  to  fliqht  information.  Aviators  are  responsible 
for  monitor  inn  field  artillery  fire  warn  inn  nets. 

(.?)  Explanation.  The  airspace  control  system  recommended  by  MASSTER 
deletes  all  fire  warninn  nets.  Field  artillery  fire  units  are  responsible 
for  pass  inn  fir  inn  data  to  the  briqade  operations  center  and  or  the 
division  airspace  control  element  (DACE). 

i .  Ref crence  :  Paraqraph  3— 5b < I ) . 

(1)  Information.  Held  arti I lery  firinq  data  will  be  forwarded  to  the 
division  FCC.  The  FCC  will  use  the  information  in  the  routing  of  aircraft. 

(2)  Explanation.  Under  the  airspace  control  system  recommended  by 
MASSTER,  artillery  firinq  data  are  passed  to  the  brigade  operations  centers 
and  the  DACE  but  not  to  the  FCC.  The  FCC  passes  minimum  risk  routes  (MRR's) 
to  aircraft  based  on  the  route  received  from  the  DACE. 

j.  Reference:  Daraqraph  3-5b(2). 

(1)  Information.  A  BACE  can  be  formed  to  coordinate  artillery  fire 
mission  information  with  other  airspace  control  activities. 

(2)  Explanation.  The  airspace  control  system  recommended  hy  MASSTER 
does  not  contain  a  BACE  (reference  paraqraph  C-4e,  basic  report). 

k.  Reference-  Paragraph  3-5c. 

(1)  Intormation.  The  Army  has  the  responsibility  for  informing 
Air  Force  elements  of  field  artillery  and  heavy  mortar  locations  and 
operations. 

(2)  Explanation.  In  the  airspace  control  system  proposed  by  MASSTER, 
there  is  no  reouirement  to  inform  the  Air  Force  of  field  artillery  data. 

The  Air  Porce  is  aiven  MRP's  which  avoid  field  artillery  fires  as  whenever 
practical.  In  order  to  further  eliminate  f ield. arti I lery-mortar  (FAM) 

ind  Air  Force  incidents,  the  field  artillery  reschedules  non-troop- support 
fires  based  on  Air  Force  flight  "on  the  way"  data  passed  from  the  Air  Force 
control  facility  to  the  DACE. 
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l.  Reference:  Paraqraph  3-5d. 

(1)  Information.  Helicopters  will  receive  field  artillery  and 
mortar  fire  warninq  advisories. 

(2)  Explanation.  The  airspace  control  system  recommended  by  MASSTER 
deletes  all  fire  warninq  nets.  Rotary-winq  fliqhts  may  contact  the 
briqade  operations  center  (BOC)  if  in  a  briqade  area  or  the  FCC  if  in  the 
division  rear  in  order  to  obtain  MRR.  These  MRR's  avoid  field  artillery 
and  mortar  fires  whenever  practical. 

m.  Reference:  Paraqranh  3-6a(3). 

(1)  Information.  A  coordination  altitude  is  used  in  the  coordination 
and  air  traffic  requlaiion  of  operation  over  the  battlefield. 

(2)  Explanation.  The  use  of  a  coordination  altitude  is  just  one 
technique  which  may  be  used  in  requlatinq  airspace.  This  is  discussed 
briefly  in  oaraqraoh  3-4b(4),  annex  G. 

n.  Reference:  Paraaranl.  3-6u(2). 

(1)  Information:  The  airspace  control  element  (ACE)  requlates 
Army  a i r  traf f ic . 

(2)  Explanation.  T . . i s  paragraph  was  rewritten  to  clarify  the  role 
of  the  CAGE  and  its  relation  with  the  FCC  while  performing  airspace 
control  functions. 

o.  Reference:  Paraqranh  3-7a ( I ) ,  (2),  (3),  (4),  (5),  (6),  and  (7). 

(1)  Information.  The  manua1  includes  examples  of  actions  to  be 
taken  for  emerq^ncy  on-the-srot  conflict  resolution. 

(2)  Explanation.  These  examples  of  actions  taken  to  prevent  conflicts 
are  not  necessary  as  a  part  of  this  F'l.  They  should,  however,  be  incl.uded 
in  unit  SOp's. 

o.  Peference :  Table  3-1. 

(1)  Information.  This  table  summarizes  individual  and  agency  primary 
resnonsob i I  i  t ies  for  airspace  control. 

(2)  Explanation.  This  table  was  deleted,  as  the  responsibilities  of 
airspace  control  aqencies  chanqed  under  the  airspace  control  system 
recommended  by  MASSTER. 
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q.  Reference:  Chapter  5. 


_ (l!  Information.  The  chapter  and  the  associated  charts  depict  the 

communications  typicaliy  required  to  support  the  airspce  controfsystem. 

rf«ni!f+hEXn!8na+,0n'  Th6Se  charts  were  dieted  because  they  did  not 
pict  the  airspace  control  system  recommended  by  MASSTER. 
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MAJOR  ITEMS  IN  MASSTER  RECOMMENDED  REVISIONS  BUT  EXCLUDED  FROM  EM  44-10 


This  appendix  lists  the  motor  items  in  the  MASSTER  recommended  revisions 
which  are  excluded  from  FM  44-10.  This  appendix  includes  references  to 
the  MASSTEP-reoommendod  revision,  paragraph  locations  of  the  information, 
short  paraphrases  of  the  information,  and  explanations  for  the  inclusions. 

a.  Reference:  Paraqraph  3  of  the  preface,  page  6-1-1. 

(I)  Information.  Itu;  overwhelmina  majority  of  Army  aviation  operations 
are  controlled  throuo'  too  chain  of  command  under  Army  visual  flight 
rules.  There  will  ho  requirements  for  limited  numbers  of  operations  under 
instrument  fliaht  rules  (I  to)  for  limited  periods  of  time  when  commanders 
are  assisted  bv  air  traff  i  ■  renu fating  agencies. 

(?)  Explanation.  It  should  be  emphasized  that  almost  all  Army  air¬ 
craft  will  operate  at  low  level  under  visual  flight  rules.  Conseguently, 
Army  aircraft  can  or ora  to  wit*  a  minimal  amourt  of  regulation  by  air 
traffic  aoencies. 

b.  Reference:  toraoranh  ?-4b(3). 

(I)  Into rma  +  i  o  n .  :-n<- -mmonded  mininum  risk  routes  will  be  furnished 

to  the  Air  - orce  for  flips*,  tfrouqh  and  within  the  division  area. 

(?)  Explanation.  rur**ent  nrocedures  attempt  to  pass  a  maximum  amount 
of  information  to  Air  *-orre  elements  outside  the  division.  These  elements 
then  route  Air  'crrp  airrry  t.  because  of  the  volume  of  artillery  and 
mortar  fires  ->'->0  fie  fiohj'  ♦  Rose  fires  and  Army  aircraft  flights,  it 
is  almost  imsossibto  tc  transmit  all  current  information  up  the  channels 
to  the  Air  rcr;e  air  fraffic  control  aqencies.  Conseauentl y,  the  MAS5TER- 
recommended  revision  provides  for  development  of  a  minimum  risk  route  at 
brigade  ana  division  headquarter..  This  route  would  be  developed  in  . 
conjunction  with  rhe  Air  to-ce  personnel  at  brigade  and  division.  It 
would  bo  bason  to  the  division  and  briqade  personnel's  knowledge  of  the 
tactical  situation  and  would  have  the  objective  of  reducing  hazards  to 
aircraft  flvir.q  in  or  transiting  the  division  area.  The  Air  Force  would 
then  decide  whether  or  re*  +o  fly  the  recommended  route  or  select 
another  route.  ms.-cc sure  would  permit  more  freedom  of  movement  over 

tne  batt  I  of  i  «■  •  d  . 

c.  Reference:  oaraoraph  ?-4b(5). 

(')  Information.  Er.esji/  tor  defense  units  will  be  alerted  to 
friendly  aircraft  flin'+s. 
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(2)  Explanation.  MASSTLR-recommended  revisions  include  the  requirement 
to  notify  (alert)  friendly  air  defense  artillery  (ADA)  units  of  tl>e 
flights  of  friendly  aircraft.  It  has  been  shown  that  alerting  friendly 
ADA  units  reduces  the  probability  of  misidentifyi nq  and  engaging  friendly 
a  I  rcraf t . 

d.  Reference:  Paragraph  5-la(2)(b). 

(1)  Information.  Airspace  control  functions  at  briqade  will  be 
performed  bv  a  group  of  liaison  persomel  under  the  staff  supervision  of 
the  briqade  S3. 

(2)  Explanation.  Airspace  control  functions  at  briqade  are  an 
inteqral  function  of  normal  staff  procedures  in  the  briqade  operations 
center.  For  this  reason,  there  is  no  reauirement  for  a  separate  staff 
organization  for  airspace  control.  The  S3,  assisted  by  liaison  officers 
from  field  artillery,  air  defense  nrtillerv.  Army  aviation,  and  the 

Air  Force  as  thev  are  required,  will  provide  airspace  control. 

e.  Reference:  Paraoranh  3-2b(l)(a)  and  (c). 

(1)  Information.  The  normal  weapons  control  status  for  Redeye  should 
be  weapons  hold.  The  normal  status  for  all  other  division  air  defense 
weapons  should  be  weapons  tight  for  high  performance  aircraft  and 
weapons  hold  for  rotary-wino  aircraft. 

(2)  Explanation.  Friendly  air  defense  (ADA)  units  mi  si  denti  fyi  rig 

and  enqaqing  frienllv  aircraft  create  a  problem  area.  The  misi dentif ication 
rate  can  be  reduced  bv  alerting  friendly  ADA  units  or  bv  using  a  weapons 
hold  weanons  control  status.  Chaparral/Vulcan  units  can  operate  in  a 
weapons  tight  weapon*,  control  statu*  and  reduce  their  mi  s  i  dentif  ication 
rate  with  a  radio  alerting  s\ -:<•*»-.  'he  Redeye  units  are  numerous  and 
widely  dispersed.  Because  of  *he  number  of  Redeye  units,  their  method 
of  employment,  and  the  costs  involved,  it  is  not  practical  to  jse  a  radio 
alerting  system  tor  Redeves.  This  leads  to  the  recommendation  that  the 
normal  weapons  control  status  tor  Redeye  should  be  weapons  hold. 

f.  Reference:  Paraqrann  3-3. 

(1)  Information.  Army  aircraft  will  be  provided  minimum  risk  routes 
to  minimize  hazards  during  flight  from  friendly  activities. 

(2)  Exolanation.  Th.j  division  airspace  control  element  (DACE)  and 
briqade  operations  centers  will  develop  minimum  risk  routes  based  on  their 
knowledge  of  the  tactical  situation.  These  routes,  which  will  minimize 
hazards  to  the  aircraft  from  friendly  activities,  will  be  recommended  to 
the  aviator.  The  aviator,  in  accordance  with  his  unit  SOP,  will  decide 
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whether  or  not  to  fly  the  recommended  route.  This  procedure  will  allow 
more  freedom  of  movement  over  the  battlefield. 

g.  Reference:  Paragraph  3-4b(3). 

(1)  Information.  Air  Force  aircraft  will  be  provided  minimum  risk 
routes  upon  request. 

(2)  Explanation.  This  concept  is  discussed  in  comment  f(2),  above. 

h.  Reference:  Paragraph  3-5a. 

(1)  Information.  Artillery  fire  direction  centers  (FDC’s)  and 
maneuver  battalions  will  provide  firing  position  locations  and  firing 
Information  to  the  brigade  operations  center. 

(2)  Explanation.  Because  of  the  volume  of  artillery  fire,  informa¬ 
tion  concerning  the  fires  will  be  passed  only  as  far  as  the  brigade. 

The  brigade  operations  center  will  use  this  along  with  other  information 
to  develop  minimum  risk  routes  for  aircraft. 

i.  Reference:  Paragraph  3-6,  a,  I  (c). 

(1)  Information.  In  general,  other  Service  can  operate  free  of 
restrictions  over  the  land  battle  area. 

(2)  Explanation.  The  Army  recommends  minimum  risk  routes  based  on 
its  knowledge  of  the  tactical  situation.  The  other  Services  make  the 
finai  decision  or  what  route  will  be  flown. 

j.  Reference:  Paragraph  3-Ga(4)(d)  and  b  (I)  (c). 

(1)  Information.  Frag  orders  and  "on  the  way"  messages  are  passed 
from  the  CRP  to  the  DACE.  The  DACE  provides  recommended  minimum  risk 
flight  routes  to  +he  control  and  reporting  post  (CRP)  on  request. 

(2)  Explanation.  The  frag  orders  and  'on  the  way"  messages  assist 
the  Army  in  development  of  minimum  risk  routes  for  Air  Force  aircraft. 
The  minimum  risk  route  concept  is  discussed  in  comment  f  ( 2) ,  above. 

k.  Reference:  Paragraph  3-6a  (4)  (f)  and  b  (I)  (d). 

(1)  Information.  Friendly  air  defense  artillery  units  wi 1 1  be 
informed  of  the  flights  of  friendly  aircraft. 

(2)  Explanation.  The  MASSTER  recommendation  includes  a  requirement 
to  Implement  a  radio  ADA  alert  net.;  This  net  will  be  used  to  inform 
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ADA  units  of  friendly  aircraft  flights.  The  purpose  of  this  alert  is 
to  reduce  the  rate  of  misidentlf icatlon  of  friendly  aircraft. 

I.  Reference:  Paragraph  3-6b. 

(1)  Information.  This  section  explains  the  functions  of  the  brigade 

ooerations  center  which  serves  as  the  commander's  focal  point  for  brigade 
airspace  control.  v 

(2)  Explanation.  The  concept  of  the  brigade  operations  center  was 
previously  discussed  in  comment  appendix  3.  Paragraph  3b(2)  gives  details 
concerning  the  brigade  operations  center. 


m.  Reference:  Paraoraoh  5-2. 

(1)  Information.  The  four  types  of  communications  nets  required  to 
support  the  airspace  control  system  are  the  CRP  to  division  net,  the 
division  to  briqade  airspace— net,  the  air  defense  alert  nets,  and  the 
brigade  air-to-ground  nets. 

(2)  Explanation.  This  section  describes  the  communications  nets 
which  are  required  to  operate  the  airspace  control  system  outlined  in 
the  MASSTER-re^ommended  revisions. 

v. 

n.  Reference:  N^jjpendix  B. 

(1)  Information.  ^D^cKjed^a i rspace  control  implementing  instructions. 

(2)  Explanation.  This  sectfbn  was  added  for  clarity. 

o.  Reference:  Appendix  D. 

(1)  Information.  An  explanation  of  the  Information  requirements 
necessary  to  support  the  recommended  airspace  control  system. 

(2)  Explanation.  This  section  was  added  for  clarity. 

p.  Reference:  Appendix  E. 

(1)  Info'-mation.  A  discussion  with  examples  of  displays,  techniques, 
and  symbology  used  in  the  recommended  airspace  control  system. 

(2)  Explanation.  This  section  was  added  to  assist  the  Implementors 
of  the  airspace  control  system. 

q.  Reference:  Appendix  F. 
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(1)  Information.  Charts  which  delineate  the  functions  and  procedures 
to  be  used  by  personnel  operating  within  the  airspace  control  system. 

(2)  Explanation.  This  provides  a  aulck  reference  for  instruction 
in  the  use  of  this  system. 
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ANNEX  H 


RECOMMENDED  CH ANDES  TO  P4  100-26 


Race— ended  Change.  The  initial  draft  manuscript  of  FM  100-26,  Tho 
Air-Ground"  Operations  System,  was  reviewed  for  consistency  with  the  Army 
alrsoace  control  svstem  which  is  recommended  in  paraqraph  8c  of  this  report. 
Recommend  that  paraqraph  VI  5,  r*’  I00-2E  be  changed  to  read  as  follows: 

3-13.  Airspace  Control. 

a.  All  airspace  in  the  theater,  particularly  over  the  combat  zone, 

is  subject  to  use  h.  •  '  frirndlv  forces.  Theater  policies  tor  the  use 
of  this  airspace  are  on  t*e  necessity  for  permitting  each  partici¬ 

pating!  force  to  utilise  tr"*  exploit  its  air  capabilities  with  minimum 
interference  with  other  fri"-.d!v  forces. 

b.  Within  the  theater,  tne  cart i ned  or  joint  force  commander 
establishes  the  boundaries  within  which  airspace  control  is  to  be 
exercised;  provides  the  oeneral  priorities  and  restraints  to  be  applied 
with  regard  for  the  re:u  i  r.-morts  o#  all  users  of  the  airspace;  and  resolves 
differences  that  canno*  otherwise  t>e  resolved  tv/  the  component  commanders 
concerned.  He  esta‘  lishes  t*e  broad  ouidance  necessary  to  insure  coordi¬ 
nation  of  airsrace  operation  of  participation  services  or  national 
components.  The  cant.  •  ^ed  oint  force  commander  normally  will  designate 
a  single  service  or  national  component  commander  as  airspace  control 
authority  fer  the  supervision  of  these  functions  throuohout  the  theater. 

When  authority  ;s  so  de lenatod,  the  combined  or  joint  force  commander 
normally  retains  ar-r  .■  autnorit.  for  control  measures  of  airspace 
utilization  and  a:r  r  n**>o>. 

c.  The  Air  For'--  -  r  minder  (AFCC)  normally  is  designated 

as  the  air  pace  control  uth^r  *  .<  tor  the  theater  and  has  the  responsibility 
for  coordinating  thu  *  <:  I i  h-ent  of  an  air  traffic  control  system  for 
use  throughout  the  the  iter.  In  this  effort,  he  coordinates  with  the 
Army  component  comma r,  ir  (ACC)  and  other  component  commanders  to  establish 
nrocedures  fcr  air  tr»f«:r  ontrol  in  and  over  the  field  Army  area.  He 
will  insure  that  the  jv<  -  force  nas  maximum  possible  freedom  of  action 

in  airspace  over  the  at  zone. 

d.  The  ACC  i «■  -gated  tpo  authority  necessary  to  employ  his  organic, 

aircraft,  air  defe-  e,  ad  surface-to-surface  fire  support  on  an  , 

immediately  --espens'v^  in  the  airspace  over  those  land  areas  under 

his  control.  This  relocation  of  authority  normally  is  accomplished  by  the 
joint  force  commander  ♦ncuoh  tee  airspace  coordinating  authority. 
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e.  Airspace  control  affects  all  operations  and  Is,  therefore,  a 
command  function.  While  all  airspace  users  have  requirements  for  air¬ 
space  use  In  support  of  the  command  mission,  airspace  requirements 
frequently  conflict.  The  overall  system  established  for  airspace  control 
must  provide  timely  and  effective  means  to  minimize  and  resolve  these 
conflicts  In  accordance  with  the  joint  force  commander's  priorities. 
Ideally,  the  airspace  control  rules  and  procedures  must  be  developed  and 
exercised  before  hostilities  beqin.  Army  airspace  doctrine  and  techniques 
are  provided  In  FM  44-10  (Test). 
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